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ABSTRACT 

| We have carried out a study of the early type stars in nearby OB associations 

spanning an age range of ~ 3 to 16 Myr, with the aim of determining the fraction of stars 
"q ' which belong to the Herbig Ae/Be class. We studied the B, A, and F stars in the nearby 

(< 500 pc) OB associations Upper Scorpius, Perseus OB2, Lacerta OBI, and Orion OBI, 

■ with membership determined from Hipparcos data. We also included in our study the 
early stars in the Trumpler 37 cluster, part of the Cep OB2 association. We obtained 

, spectra for 440 Hipparcos stars in these associations, from which we determined accurate 

spectral types, visual extinctions, effective temperatures, luminosities and masses, using 

[ Hipparcos photometry. Using colors corrected for reddening, we find that the Herbig 

Ae/Be stars and the Classical Be stars (CBe) occupy clearly different regions in the 

■ JHK diagram. Thus, we use the location on the JHK diagram, as well as the presence 
of emission lines and of strong 12 fim flux relative to the visual to identify the Herbig 

— . . Ae/Be stars in the associations. We find that the Herbig Ae/Be stars constitute a 

small fraction of the early type stellar population even in the younger associations. 
Comparing the data from associations with different ages and assuming that the near- 
infrared excess in the Herbig Ae/Be stars arises from optically thick dusty inner disks, 
we determined the evolution of the inner disk frequency with age. We find that the 
inner disk frequency in the age range 3-10 Myr in intermediate mass stars is lower 
than that in the low mass stars (< 1 M ); in particular, it is a factor of ~ 10 lower at 
~ 3 Myr. This indicates that the time-scales for disk evolution are much shorter in the 
intermediate mass stars, which could be a consequence of more efficient mechanisms of 
inner disk dispersal (viscous evolution, dust growth and settling toward the midplane). 

Subject headings: stars: emission-line — stars: pre-main-sequence — stars: Hertzsprung- 
Russell diagram — open clusters and associations: general 
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1. Introduction 

The Herbig Ae/Be stars (HAeBe) are young emission line objects with spectral types B, A, 
and in a few cases F, in most instances spatially correlated with dark clouds or bright nebulosities 
(Herbig 1960; Waters & Waelkens 1998; Hernandez et al. 2004). The masses of HAeBe range from 
2 to 10 M . Like their low mass pre-main-sequence (PMS) counterparts, the T Tauri stars (TTS), 
these objects become optically visible before reaching the main sequence, so their PMS evolution 
can be studied in some detail. Stars more massive than 10 M are expected to spend their whole 
PMS time as optically obscured objects. 

In addition to Ha emission, HAeBe exhibit infrared excesses relative to the photosphere which 
are attributed to emission from dust in circumstellar accretion disks (Finkenzeller & Mundt 1984; 
Lorenzetti et al. 1983; Davies et al. 1990; Hillenbrand et al. 1992; van den Ancker et al. 1997; 
Malfait et al. 1998). Millimetric and submillimetric observations confirm the existence of disks of 
substantial mass around some of these objects (Blake &z Boogert 2004; Fuente et al. 2003; Mannings 
& Sargent 2000, 1997; Natta et al. 2000, 2001). Most HAeBe exhibit a flux excess in the near infrared 
(NIR) portion of their spectral energy distributions (SEDs), which has been attributed to emission 
from an optically thick "wall" at the dust destruction radius, directly heated by the star (Natta et 
al. 2001; Maheswar, Manoj, & Bhatt 2002; Dullemond et al. 2001; Dullemond & Dominik 2004a; 
Muzerolle, et al 2004; Muzerolle, Calvet, Hartmann, k, D'Alessio 2003b). 

Studies of the circumstellar environments of HAeBe suggest that these objects are progenitors 
the stars surrounded by debris disks ( e.g, [3 Pictoris, Vega- like stars), which could be sites of planet 
formation (Natta et al. 2000; Lagrange, Backman, k, Artymowicz 2000). However, long standing 
questions about how and when the transition between HAeBe and Vega-like stars occurs have 
yet to be answered. Observations of the numbers of young intermediate mass stars surrounded by 
optically thick inner disks in samples of different ages could be used as a first step toward answering 
these questions. Roughly coeval stellar groups are ideal to study since uncertainties in properties 
like distances and ages are minimized. 

OB associations are defined as stellar groups with significant populations of intermediate mass 
stars and with stellar mass density less than 0.1 M & /pc 3 (Brown et al. 1999b). Ages derived from 
Hertzsprung- Russell diagrams (HRD) indicate that they are young (e.g, Blaauw 1964). For this 
reason, OB associations are excellent for studying young stellar objects covering a complete range 
of mass (e.g. Preibisch et al. 2002). Moreover, by studying OB associations with different ages, we 
can analyze the temporal evolution of the processes characterizing the early history of their stars. 

An important but difficult aspect of studying OB associations is the identification of their 
members. OB associations have small internal velocity dispersions, so the streaming motion of 
the stellar group, in combination with the solar motion, is reflected as a motion of their members 
toward a convergent point on the sky (e.g., Brown et al. 1999a; de Zeeuw et al. 1999). Thus, 
membership can be established by studying the kinematic properties of the group (proper motions, 
parallaxes, radial velocities). Nearby associations cover large regions in the sky, which in the past 
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limited the astrometric membership determination to the bright stars (V < 6 mag). Photometric 
studies could add fainter members to the associations, but this membership determinations were less 
reliable due to several factors as, for instance, undetected duplicity, spread of distances within the 
association, photometric variability, and interlopers. The publication of positions, proper motions 
and trigonometric parallaxes for ~120000 stars in the Hipparcos Catalog (Esa 1997) has significantly 
improved the situation, enabling astrometric studies down to its limiting magnitude, V~12. 

Using Hipparcos measurements, de Zeeuw et al. (1999) made a comprehensive census of the 
stellar content of the OB associations within 1 Kpc from the sun. Members of each association were 
identified using two methods. The first method is a modification of the classical convergent point 
method (Brown 1950) detailed by de Bruijne (1999); the second uses the positions, parallaxes and 
proper motions to define members using probability distributions in the velocity space (Hoogerwerf 
& Aguilar 1999). The combination of these methods gives reliable memberships of stars in 12 young 
stellar groups. However, since some groups are beyond 500 pc, where the Hipparcos parallaxes are 
no longer useful, or have unfavorable kinematics, 10 associations studied by de Zeeuw et al. (1999) 
do not show astrometric evidence for a moving group and their results are inconclusive. One of these 
associations with unfavorable kinematics is Orion OBI, which has a motion mostly directed radially 
away from the Sun. Nonetheless, the Hipparcos data of Ori OBI was analyzed carefully by Brown 
et al. (1999b), who found a relation based on proper motions which characterizes approximately the 
members of this association (see §2.2). The resulting set of stars selected by this relation overlaps 
in 96% with the photometric members given by Brown, de Geus, & de Zeeuw (1994). 

In this contribution we explore the frequency of HAeBe in three associations with different 
ages (Upper Scorpius, Perseus OB2, and Lacerta OBI) with members selected from de Zeeuw 
et al. (1999). In addition, we study the Orion OBI association, which was divided in 2 sub- 
association with different ages and distances. We complement our studies by analyzing the NIR 
properties of the early stars in Trumpler 37 from Contreras et al. (2002). Details of the selection 
and the observation of each sample is described in §2. In our entire sample, more than 82% of the 
spectral types published by Hipparcos are from the SIMBAD 1 data-base, with references labeled as 
miscellaneous; the other 18% are from the Michigan catalogue for the HD stars (Houk 1982; Houk h 
Smith-Moore 1988). We obtained spectra for all the stars in our sample and reclassified them using 
the classification scheme described in Hernandez et al. (2004), to obtain an homogeneous spectral 
typing scheme for all the objects in the associations. Details of the classification scheme are in 
§3.1, where we also calculate the visual extinction for the objects and describe the identification 
and measurement of the emission lines present in the spectra. We analyze the NIR excess of the 
members of each group in §3.2. We estimate distances from both astrometric and photometric data 
in §3.3, and a HRD is given for each association in §3.4. A census of HAeBe, based on observational 
properties characteristic of the presence of disks (emission at Ha, NIR excesses and IRAS fluxes) 
is described in §4, and the disk frequency is discussed on §5. Finally, we summarize the most 



1 SIMBAD, Centre de Donnees astronomiques de Strasbourg: http://simbad.u-strasbg.fr/sim-fid.pl 
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important aspects of this work in §6. 

2. Selection of the sample and observations 

Table 1 lists properties of the associations studied in this contribution. Our total sample 
include 440 Hipparcos stars distributed in 3 OB associations (§2.1), with astrometric membership 
determined by de Zeeuw et al. (1999), and the Orion OBI association, for which we have determined 
membership combining astrometric and photometric data (§2.2). 

2.1. Upper Scorpius, Perseus OB2 and Lacerta OBI sample 

Using the census of nearby OB associations made by de Zeeuw et al. (1999), we selected young 
associations with estimated ages < 20 Myr and within 500 pc from the sun, since the uncertainty 
in the Hipparcos parallaxes beyond 500 pc is generally larger than 50%. We also required the 
associations to be within the declination limit of the telescope used in this work (5 > —35°, see 
§2.3). With this criteria we selected the OB associations Upper Scorpius (US), Perseus OB2 (Per 
OB2), and Lacerta OBI (Lac OBI). Columns 2, 3, 4 of Table 1 give the distances, the ages, and 
the number of stars for each association, respectively (de Zeeuw et al. 1999). Column 5 of this table 
gives the number of stars observed for each one of these three associations. Other information in 
this table is discussed below. 

2.2. Orion OBI sample 

As we said previously, the association Orion OBI has unfavorable kinematics, so the mem- 
bership determination method from de Zeeuw et al. (1999) is not useful. However, Brown et al. 
(1999b) and Brown, de Geus, & de Zeeuw (1994) studied in detail the brighter population of this 
association giving several criteria to find members belonging to Ori OBI. These criteria are applied 
in this section to create our sample. 

We defined a region of 180 square degrees in Orion OBI defined by limits in right ascension 
5.0/i < a < 6.0/i and declination —6° < 5 < 6°. There are 733 Hipparcos stars in this region. 
Since the motion of the Ori OBI association is mostly directed radially away from the Sun, the 
expected intrinsic proper motions in right ascension and declination, fi a and fis, have to be small 
and comparable to measurement errors. So, we rejected stars with a relative large intrinsic proper 
motion by applying the criteria defined by Brown et al. (1999b), 



(fi a cos(5) - 0.44) 2 + (n s + 0.65) 2 < 25 



(1) 
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Where the proper motions are in milli-arcsecond per year (mas/yr) 

This method provides a rough selection of members in Orion OBI. From the 282 stars selected 
by this criterion, we rejected 14 stars because they have negative parallaxes. Another 4 stars 
were rejected because they are clearly foreground stars with parallaxes larger than 7 mas and 
corresponding to distances smaller than 140 pc. In addition, using photometry from the Hipparcos 
catalog, we applied a photometric criterion in the B-V vs V color-magnitude diagram, selecting 
stars located above or on the zero age main sequence (ZAMS; Cox 2000) and with B-V color j 1.2 
in order to avoid highly embedded objects or intrinsically red stars (K and M). The final set of 
candidates include 245 objects, of which 92% were observed spectroscopically (see Table 1). 

Four subgroups of Ori OBI with differences in ages and distances (la, lb, lc and Id) were 
identified by Blaauw (1964). These subgroups were largely analyzed in later studies (e.g., Warren 
& Hesser 1977a,b; Genzel & Stutzki 1989; Brown, de Geus, & de Zeeuw 1994). Particularly, Brown, 
de Geus, & de Zeeuw (1994) determined ages (la: 11.4 ± 1.9 Myr; lb: 1.7 ± 1.1 Myr; lc: 4.6 
± 2.0 Myr) and distances ( la: 380 ± 90 pc, lb: 360 ± 70 pc; lc: 400 ± 90 pc) based on the 
photometric properties of each subgroup. Brown et al. (1999b) improved the estimate of distances 
based on Hipparcos parallaxes ( la: 336 ± 16 pc, lb: 439 ± 33 pc; lc: 462 ± 36 pc). The distance 
of the youngest subgroup Ori OBld (< lMyr), located at the Orion Nebula Cluster (ONC), was 
undetermined due to the small number of stars in the Brown et al. (1999b) study. 

Figure 1 shows stars in the Orion OBI association overlaid on a map of integrated 13 CO 
emissivity from Bally, Stark, Wilson, & Langer (1987) (gray scale) and isocontours of galactic 
extinction for Ay = 1, 2, 3 and 4, from Schlegel, Finkbeiner, & Davis (1998). We plot the boundaries 
from Warren & Hesser (1977a) between the subgroups la, lb, and lc. Due to the similarities in the 
ages and distances of the sub-associations OBlb and OBlc, we have joined these sub-associations 
into one (labeled as OBlbc). Most of the stars in OBlbc are spatially related with dust or gas. 
There is a subset of 17 stars in the OBla sub-association which is also spatially correlated with 
dust and gas (see Figure 1); we assumed that this subset belongs to OBlbc instead of OBla. A 
Kolmogorov-Smirnov test based on Hipparcos parallaxes supports this assumption. This test shows 
that the significance level is 10% higher when the parallaxes of this subset are compared to the 
parallaxes of OBlb than when they are compared to the parallaxes of the remainder OBla stars. 
The last two rows in Table 1 give information about the subgroups in Ori OBI. 

2.3. Observations 

We obtained low-dispersion spectra for the stars selected as discussed in §2.1 and §2.2 during 
2000 and 2003 using the 1.5 meter telescope of the Whipple Observatory with the FAST Spectro- 
graph (Fabricant et al. 1998), equipped with the Loral 512 x 2688 CCD. The spectrograph was set 
up in the standard configuration used for "FAST COMBO" projects, a 300 groove mm -1 grating 
and a 3" wide slit. This combination offers 3400 A of spectral coverage centered at 5500 A, with 
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a resolution of 6 A. The spectra were reduced at the CfA using software developed specifically 
for FAST COMBO observations. All individual spectra were wavelength calibrated and combined 
using standard IRAF routines 2 . The exposure time range from 0.2 to 180 seconds. Signal-to-noise 
ratio (SNR) of our spectra are typically > 20 at the central wavelength region of the spectra. The 
standard stars used in our spectra classification scheme were observed with the same instrumental 
configuration used for the Hipparcos stars. 

3. Analysis of the observations 

Table 2 compiles properties derived from our observations. Column 1 and 2 show the Hipparcos 
number and other name of the stars. Spectral types and reddening (Ay), with their respective 
errors, are in columns 3, 4, 5, and 6 (see §3.1). The 2MASS colors used in §3.2 are shown in 
columns 7, 8 and 9. The effective temperature (T e g ), luminosity and mass calculated in §3.4 are 
given in the last three columns. 

3.1. Spectral analysis and reddening estimates 

We classified ours objects following the spectral classification scheme of Hernandez et al. (2004), 
which is optimized for the FAST wavelength range and is defined for stars with spectral types in 
the range from O to early G stars. The scheme is based on 33 spectral indices sensitive to changes 
in T e ff but insensitive to reddening, stellar rotation, luminosity class and signal-to-noise ratio. This 
scheme is designed to largely avoid problems caused by non-photospheric contributions (mostly 
due to material surrounding the star). We achieve this by requiring that the various spectral types 
calculated from each index agree with the others; wildly discrepant values are rejected, and a 
weighted mean spectral type is obtained. In columns 3 and 4 of Table 2, the spectral type and its 
respective error is show for each star. This error has two contributions, the error from the fit of each 
index to the standard main sequence, and the error in the measurement of each index (Hernandez 
et al. 2004) 

We measured the equivalent width (EWa) of Ha and of the most prominent emission lines using 
the task splot in the IRAF spectra reduction package noao.onedspec. In those lines with emission 
and absorption components, the EW^ is referred to the emission contribution. These emission line 
stars provide us with a list of HAeBe candidates to which we apply additional constraints, like NIR 
(§3.2) and IRAS fluxes (§4.1) to select stars with inner dusty disks . 

We use B-V colors from the Hipparcos Catalog In order to estimate the visual extinction 
Ay. Only the star HIP17561 in Perseus OBI association does not have photometric information, 



2 IRAF is distributed by the National Optical Astronomy Observatories, which are operated by the Association of 
Universities for Research in Astronomy, Inc., under cooperative agreement with the National Science Foundation. 
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so we take the V and B-V values from the SIMBAD data-base. The intrinsic (B-V)o color is 
obtained interpolating our spectral type in the table of colors for main sequence stars given by 
Kenyon & Hartmann (1995, hereafter KH95). We use the extinction relation from Cardelli, 
Clayton, & Mathis (1989) and the value of total-to-selective extinction for normal interstellar 
reddening (Ry=3.1). Although in moderately and highly embedded HAeBe this value is larger 
than that for normal interstellar reddening (e.g. Hernandez et al. 2004; Whittet et al. 2001; Waters 
& Waelkens 1998), we use Ry=3.1 for our stars because they have low visual extinction (Ay < 
1 mag); differences in Ry imply differences in Ay (column 5 of Table 2) smaller than the error 
(column 6 of Table 2) propagated from errors in the spectral type and the photometric data. 



3.2. Near Infrared Color Color Diagram 

The HAeBe show significant excesses in the JHK diagram relative to their photospheric colors 
(Hillenbrand et al. 1992; Lada & Adams 1992). These excesses are associated with disk emission 
(Natta et al. 2001; Maheswar, Manoj, & Bhatt 2002; Dullemond et al. 2001; Dullemond k Dominik 
2004a; Muzerolle, et al 2004). However, there are early type stars with emission lines, the CBe, 
which also show near infrared excesses from gaseous free-free emission, although they are not of 
PMS nature; these stars are often confused with HAeBe. To determine the actual regions in the 
JHK color-color diagram occupied by the HAeBe and the CBe, we have compared dereddened 
colors of samples of both types. The HAeBe sample is taken from Hernandez et al. (2004) and 
the sample of CBe from Yudin (2001). The HAeBe, the CBe and the objects in each association 
were corrected for reddening using the relations from Cardelli, Clayton, h Mathis (1989). The 
dereddened 2MASS colors were converted into the standard CIT systems using the transformations 
from Carpenter (2001). The intrinsic colors of dwarf and giant stars in Johnson-Glass system were 
taken from Bessell & Brett (1988). We complete the earlier main sequence stars with photometric 
data from Koornneef (1983) transformed to the Johnson-Glass system (Cox 2000). The Johnson- 
Glass system system was converted to the CIT system using the transformation given in Bessell & 
Brett (1988). 

In Figure 2, we plot dereddened colors of the sample of HAeBe (Hernandez et al. 2004) on the 
JHK color-color diagram in three spectral ranges, earlier than B5, later than F0, and between B5 
and F0. We selected stars with reliable 2MASS data as determined from their photometric quality 
flag. We complete the NIR data using photometry from Eiroa et al. (2001) and by de Winter et 
al. (2001). All these objects were corrected by reddening using the Ay calculated by Hernandez et 
al. (2004) and the mean value of Ry adequate for this sample (Ry=5.0). We also plot in Figure 
2 the dereddened colors of a sample of CBe from Yudin (2001), distinguishing stars with spectral 
type B5 or later, and spectral type earlier than B5. To get a homogeneous CBe sample, we selected 
objects with 2MASS photometry and with HIPPARCOS spectral type taken from the Michigan 
Catalogs (Houk & Cowley 1975; Houk 1978, 1982; Houk & Smith-Moore 1988). We used the B-V 
color from the Hipparcos catalog and the normal interstellar reddening law to estimate the Ay for 
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the CBe. 

The CBe and the HAeBe occupy separate regions in the JHK color-color diagram, with the 
CBe located in a relative small region near the blue end of the main sequence. In contrast, most of 
the HAeBe are distributed below the Classical T Tauri star (CTTS) locus defined by Meyer, Calvet, 
& Hillenbrand (1997), in a more extended band more or less parallel to the reddening vector, but 
displaced to the right of the reddening line from a BO star (Figure 2). This clear difference on the 
JHK color-color diagram was noted previously by Lada & Adams (1992) using samples of HAeBe 
and Be stars, but the objects were not corrected for reddening, so the region occupied by the HAeBe 
in that paper was more spread out extending even above the CTTS locus. In Figure 2, there are two 
stars listed as HAeBe that appear on the CBe region. One of them is MC 1 (HBC324) which has 
spectral type A7 and emission at the forbidden lines [O I] A6300, [O I] A6363, [S II] A6717 and [S II] 
A6731 additional to the emission at Ha. The other star, BD+651637 (HBC730), has spectral type 
B4 with emission at Ha and H/3 and Fe II. These objects could be stars with nearly pole-on disks, 
where the contribution of the vertical wall at the dust destruction radius is negligible (Dullemond 
et al. 2001); however, no IRAS sources are associated with them. Additional studies of these stars 
are required to clarify if the lack of NIR excess is produced by a special geometry of the disk or 
by its absence. The object located above of the CTTS locus is the star V633 Cas (HBC3); the 
strong IRAS color suggests that the position of this object on the JHK color-color diagram does 
not arise from an underestimate of the reddening correction. This star is associated with complex 
reflection nebulae and has a class I-like companion at 6" north that could be contributing to the 
observed NIR excesses (Fukagawa et al. 2002; Lagage et al. 1993). The early F star located to the 
left from the BO reddening line is BO Cep (HBC735) which has a double peak profile at Ha line. 
The 2MASS colors of this object are flagged as a source contaminated by nearby star. 

We have extracted from the JHK S colors for stars in our sample from the 2MASS All Sky 
Survey. In general, the positions of the Hipparcos stars and their respective 2MASS sources match 
within 0.5"; only for the star HIP80473 in US the difference is larger than 1". The object HIP111104 
has JHKs magnitudes contaminated by nearby stars. Figure 3 shows the JHK color-color diagrams 
of the associations US (a), Per OB2 (b), Lac OBI (c), Ori OBla (d) and Ori OBlbc (e), and for 
the probable members of the cluster Trumpler 37 (f) from Contreras et al. (2002), indicating the 
stars with Ha in emission. Stars located in the HAeBe region are labeled with their respective 
Hipparcos numbers. We will discuss individual associations in §4. 

3.3. Distances 

Astrometric distances for the associations were obtained using the Hipparcos parallaxes of the 
stars in each association. We applied a \ 2 test over the distribution of distance of the stars in 
each association, changing the theoretical distance until a minimal value of \ 2 was obtained by 
comparing with the observational distance in the sample; in this way, we obtain a first guess for 
the distance of each stellar group. We calculated the standard deviation (a) using the individual 
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distances of the stars and this first guess of the distance. To improve our determination, we rejected 
those values with differences larger than 3 a. Then we ran the x 2 test on the improved distribution 
of parallaxes to obtain the value of distance reported in column 6 of Table 1. With our estimate, 
we reject less than 10% stars from the original sample. The errors reported in Table 1 are the 
uncertainty in the mean a {-^), where N is the number of stars used to calculate the distances in 
each association. Except for Lac OB2, our determination is in agreement with the previous values 
of distance calculated using Hipparcos data (de Zeeuw et al. 1999; Brown et al. 1999b). 

We also estimated photometric distances fitting each sample to the ZAMS defined by Cox 
(2000) on the B-V, My color magnitude diagram. We applied a x 2 test comparing the dereddened 
values of B-V and My of the stars in each association with the respective values of the ZAMS 
(Cox 2000). In each case we changed the distance of the association, used to calculated My, until 
a minimum value of x 2 18 obtained. We used a similar rejection criterion to the one described 
in the preceding paragraph to improve the \ 2 test. In this case, we also rejected stars with B- 
V>0.0 to avoid stars that have not yet reached the ZAMS. These estimates are less reliable since 
the method is dependent on the evolutionary status, metallicity of the stellar groups, presence of 
multiple systems and photometric calibration (e.g. Vandenberg & Poll 1989; Pinsonneault et al. 
1998; Robichon et al. 1999; Carretta et al. 1999). However, except for Ori OBlbc which has a large 
number of stars above the ZAMS because of its youth, the photometric and astrometric distances 
are in good agreement within the errors estimated for each stellar group. 

3.4. Hertzsprung-Russell diagrams 

We calculated the stellar luminosity using the Hipparcos V magnitude corrected for reddening 
with Ay given in the column 5 of Table 2 (§3.1), bolometric corrections from KH95, and astrometric 
distances calculated in §3.3. The effective temperature was determined using our spectral types and 
the calibration by KH95. With these values we plot the HRD for each stellar group in Figure 4. As 
reference we plot the ZAMS, the evolutionary tracks for 0.2, 0.6, 1.0, 1.5, 2.0, 3.0 and 4.0 M0from 
Palla & Stahler (1993) and for 5, 9 and 15 M from Bernasconi (1996). For each association, we 
plot the isochrones from Palla h Stahler (1993) corresponding to the age range reported in Table 
1. We derive masses for the stars in each stellar group by double interpolation on the tracks using 
the values of T e ff and luminosities calculated previously. This information is shown in Table 2. 

4. Census of Herbig Ae/Be in the associations 

Table 3 lists the emission line stars identified from their spectra in each association. Columns 
1, 2 and 3 show the Hipparcos name, other name and the association to which the stars belong. 
Columns 4 and 5 give the EW^ of the Ha and H/3 lines, respectively (see §3.1). Column 6 gives 
the type of star (HAeBe or CBe) based on the location of the stars on the dereddened JHK color- 
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color diagram (Figure 2, see §3.2). The associated IRAS source, if it exists, is given in column 7. 
The (3 index calculated following the method described in §4.1 is show in the last column. This 
information is used to identify stars with inner disks in each stellar group. 

4.1. Upper Scorpius 

Upper Scorpius is the youngest of the three subgroups which form the Scorpius-Centaurus 
association, the OB association nearest to the sun. The other two subgroups, Upper Centaurus 
Lupus and Lower Centaurus Crux with ages of 13 and 10 Myr (Brown et al. 1999a) extend southward 
of our telescope pointing limit. The age of US is about 5 Myr (de Geus, de Zeeuw, Sz Lub 1989; 
Blaauw 1991; Preibisch & Zinnecker 1999; Brown et al. 1999a; Preibisch et al. 2002). The distance 
reported by de Zeeuw et al. (1999) using Hipparcos parallaxes is in good agreement with the 
astrometric and photometric distances derived in §3.3. Four objects exhibit emission in the Ha 
line. Two of these stars (HIP79476 and HIP81624) are located in the HAeBe region on the JHK 
color-color diagram, the other two (HIP78207 and HIP80569) are close to the CBe region (see Table 
3 and Figure 3a). 

The SEDs of the Ha emission stars confirm the classification in HAeBe or CBe based on the 
location in the JHK color-color diagram. Vieira et al. (2003) defined an spectral index (/?) using the 
ratio of the IRAS flux at 12/^m (F12) to the flux in the visual band (Fy), to discriminate HAeBe 
from weaker infrared sources as CBe or Vega- like stars. Specifically, the index (3 is defined as 

(3 = 0.75 log (F 12 /F v )-1 (2) 

HAeBe have spectral index (3 > —2.0 (Vieira et al. 2003). 

We calculated fluxes for each Ha emission star using the B, V, I c (Esa 1997) and J, H, Kg 
(Cutri et al 2003) magnitudes corrected by reddening and the flux density for Vega (Cox 2000) at 
each band. Figure 5 shows the SEDs of the emission line star in US. Stars labeled as HAeBe from 
the JHK color-color diagram, have (3 > —2, characteristic of star with disks (Vieira et al. 2003). 

All the stars in the sample, including the HAeBe, are located near or on the main sequence 
in the HRD (Figure 4a), indicating that the members of this sample have common properties. 
Only the star HIP80569, labeled as a CBe, has a slightly different position in this diagram, and 
its membership may have to be reviewed. Most of the lower mass stars in the sample follow the 
isochrones between 4 and 6 Myr, in agreement with the age reported for the association. 

We identify the Herbig Ae/Be stars with stars with inner optically thick disks (§1), and use 
their numbers relative to the total to find the inner disk frequency {%~Fdisk) m each association. 
To analyze the fraction of stars with inner disks, we limited the sample to the spectral type range 
B5-F0. The presence of disks around stars earlier than B5 is not well established, possibly due to 
the rapid evolution of these objects which disperse the surrounding dust and gas in about 1 Myr 
(Fuente et al. 2002; Natta et al. 2000). Among the 93 objects observed in US, 13 have spectral 
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types earlier than B5, 20 have spectral types later than F0, and 60 have spectral types between 
B5 and FO (J^B5-fo)', of these, only two objects can be labeled as stars with inner disks (^disk)- 
This indicates that in US 3.3 ± 1.3% of the intermediate mass stars have inner disks. The error is 
calculated from the ratio %Fdisk / V ^disk ■ 

We explored the NIR properties of the 11 stars classified as early members (5 stars have spectral 
type between B5 and FO) by de Zeeuw et al. (1999) for which we did not obtain spectra. On the 
JHK color-color diagram, these stars fall to the left of the reddening vector from the BO star, near 
the dwarf standard sequence. Since these data are not corrected by reddening, they must have 
small values of Ay and no NIR excess. Thus, these stars are unlikely to have inner disks. With 
these stars, VoFdisk = 3.1 , which is within the errors of our original estimate. 

4.2. Perseus OB2 

Using photometric studies, Gimenez Sz Clausen (1994) found an age 10-15 Myr for Per OB2; 
Brown et al. (1999a) give an age between 4 and 8 Myr citing ages reported by different authors (see 
also, de Zeeuw et al. 1999). However, the ages reported for the open cluster IC348, a concentration 
of stars embedded in Per OB2, are in general younger: 5-20 Myr (Strom, Strom, & Carrasco 
1974), 5-7 Myr (Lada k Lada 1995), 3-7 Myr (Trullols & Jordi 1997), and 1.3 - 3.0 Myr (Herbig 
1998). Some authors suggest that the Per OB2 association consists of two subgroups (Herbig 
1998; Hakobyan et al 2000; Belikov et al. 2002a, b). In particular, Herbig (1998) uses spectroscopic 
considerations based on the presence of Ha to suggest that IC 348 is projected upon an older 
population of stars. This conclusion was supported by Belikov et al. (2002a) using astrometric 
data. Since most of the stars in our sample are located outside of IC348, we adopt the age given by 
Brown et al. (1999a), which is older that the age estimated by Herbig (1998) for IC348. The distance 
reported by de Zeeuw et al. (1999) is in good agreement with the astrometric and photometric 
distances derived in §3.3. 

In our sample of 40 stars, which include all the early members listed by de Zeeuw et al. (1999), 
we do not find stars with emission lines or NIR excess (see Figure 3b). Thus, the inner disk 
frequency in this stellar group is 0±4.3, where the error was calculated assuming one HAeBe in our 
sample. However, the lack of stars with inner disks in Per OB2 could be due to the low number of 
objects in the sample (Nb5-fo=23). 

Figure 4b shows the HRD for Per OB2. The five stars later than GO are unlikely to be members 
of Per OB2. We also show the isochrones for 4 and 8 Myr, but the lack of low mass stars prevents 
us from making a firm statement regarding the age of the association. 
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4.3. Lacerta OBI 

Lacerta OBI is a moderately sparse group. Using proper motions and radial velocities, Blaauw 
(1958) divided the region into two subgroups, an older and more sparse group extended to the 
northeast and named la, and other more concentrated group in the vicinity of the star HIP111841 
(10 Lac). The photometric ages derived for la and lb are 16 and 12 Myr, respectively (Blaauw 
1964; Brown et al. 1999a). Using Hipparcos parallaxes, de Zeeuw et al. (1999) calculated a distance 
which is significantly smaller than previous estimates (Blaauw 1964; Lesh 1969; Crawford & Warren 
1976). The astrometric distance calculated in §3.3 for this association is about 3a larger than the 
value given by de Zeeuw et al. (1999), and in better agreement with our photometric estimate and 
the values given by others authors. 

Out of the 82 stars observed in this work, 27 have spectral types earlier than B5, 3 have spectral 
types later than F0 and 52 have spectral types between B5 and F0; only four of these objects exhibit 
emission at Ha. All these objects are located in the CBe region on the JHK color-color diagram 
(Figure 3c), so we conclude that do not detect any star with an inner disk. 

The Ha emission objects do not have associated IRAS sources. However, as the IRAS survey is 
complete to about 0.4, 0.5, 0.6, and 1.0 Jy at 12, 25, 60, and 100 /im (Joint IRAS Science Working 
Group 1988), we can calculate an upper limit for the (5 index; for the emission line objects the 
index is always less than -2.0, confirming the results derived from NIR colors. In Figure 6, we plot 
the SEDs for HIP110476, HIP112148, HIP111546 and HIP113226 with the upper limit of the IRAS 
fluxes. We then derive an inner disk frequency of ± 1.9 % in Lac OBI. The statistical error was 
calculated assuming the presence of one HAeBe star. 

Only one star listed by de Zeeuw et al. (1999) as an early type member was not observed in 
this work (HIP111841). However, the colors of HIP111841, not corrected for reddening, fall near 
the standard main sequence in the JHK diagram. This indicates that this star does not have NIR 
colors characteristic of HAeBe and does not change the results obtained previously. 

4.4. Orion OBla 

Orion OBla is the older group of the Orion OBI association (see §2.2), one of the largest and 
nearest regions with active star formation. The age reported for this group ranges from 4 Myr 
(Lesh 1968) to 12 Myr (Blaauw 1991; Brown, de Geus, & de Zeeuw 1994). Using photometric 
variability and spectroscopic confirmation to select low mass members belonging to OBla, Briceho 
et al. (2004) calculated an age of 7-10 Myr for this stellar group. We adopt this age for Ori OBla. 
The distance reported by Brown et al. (1999b) using the average parallax of 61 Hipparcos stars is 
in good agreement with our estimates (see §3.3). 

In our sample of 114 stars, we have 80 stars with spectral types in the range B5 and F0, 25 
stars with spectral types earlier than B5 and 9 objects with spectral types later than F0. Six stars 
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in our sample show emission at Ha line (HIP25258, HIP25299, HIP25302, HIP25655, HIP26476 and 
HIP26481). In addition, in the star HIP25299 we find that Ha is in absorption but filled in when 
compared to an A8 standard. An Ha emission line with relative small EWa is visible in the higher 
resolution spectra of this star obtained by the EXPORT consortium (Merin 2004). In addition, the 
EXPORT multi-epoch spectra show variability in this line. So, we have included HIP25299 as an 
emission line star. The emission line stars show similar locations on the HRD (Figure 4d) as other 
members of the association. 

Figure 3d shows that HIP25299 and HIP25258 are located in the HAeBe region on the JHK 
color-color diagram, while the other four emission line stars are likely to be CBe. In Figure 7 we 
plot the SEDs for the emission line stars. The (3 index calculated for these stars confirms the results 
obtained previously; namely, stars located in the CBe region (HIP25302, HIP25655, HIP26476 and 
HIP26481) on the JHK color-color diagram have (3 characteristic of stars without inner disks (< 
-2.0), while the f3 index of HIP25299 and HIP25258 confirms the presence of inner disks. From this 
analysis we obtain an inner disk frequency of 2.5 ± 1.8 % for Ori OBla. 

4.5. Orion OBlbc 

As discussed in §2.2, we have combined the associations Ori OBlb and Ori OBlc as defined 
by Warren & Hesser (1977a) into one. These authors reported ages of 5.1 Myr and 3.7 Myr for Ori 
OBlb and Ori OBlc, respectively. Later, Blaauw (1991) estimated ages of 7 Myr for Ori OBlb 
and 3 Myr for Ori OBlc. In contrast, , Brown, de Geus, & de Zeeuw (1994) suggest that Ori OBlb 
is younger than Ori OBlc, deriving ages of 1.7±1.1 and 4.6±2.0, respectively. However, OBlc is 
more spatially related to the youngest sub-association Orion OBld ( lMyr; Hillenbrand 1997) and 
contains large quantities of dust and gas (see Figure 1). Therefore, Ori OBlc could be co-eval or 
younger than Ori OBlb, which has an age of 3-5 Myr (Briceho et al. 2004). In any event, in this 
contribution we assume a range of age that includes most of the age estimates for both Ori OBlb 
and Ori OBlc, 3.5±3 Myr. Using Hipparcos data, Brown et al. (1999b) found that Ori OBlb and 
Ori OBlc are located at similar distances, 440 pc for lb and 460 pc for lc. These values are in good 
agreement with our astrometric distance calculated for the combined group Ori OBlbc (§3.3). 

In our sample of 110 stars, we have 77 stars with spectral types in the range B5 and F0, 
26 stars with types earlier than B5, and 7 objects with types later than F0. We detect six stars 
with Ha in emission. Figure 3e shows the position of the emission line stars on JHK color-color 
diagram. Objects HIP27452 and HIP27842 clearly appear in the CBe region on this diagram, while 
stars HIP25258, HIP25299 and HIP25302 have NIR excesses characteristic of HAeBe. HIP26500 is 
located between the CBe region and the HAeBe region. This star is a double system composed by 
stars with similar spectral types (Guetter 1976). An IRAS source is located 13" form HIP26500, and 
there are other possible objects associated with this IRAS source. We derived the SED and (3 index 
assuming that this IRAS source is associated with HIP26500 (/3=-2.2) and using the completeness 
limit of the IRAS catalog ([3 <-2.5). However, the IRAS fluxes do not help to determine if this star 
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is a CBe or a HAeBe star, because the j3 index is close to the limit defined by Vieira et al. (2003). 
For the other stars located in the CBe star region on the JHK color-color diagram, HIP27452 and 
HIP27842, the index (3 confirms the absence of disks. The remaining Ha emission stars, HIP26752, 
HIP27059 and HIP26955, show clear evidence of being HAeBe. Figure 8 shows the SED for the 
emission line stars in Ori OBlbc. Using the bona fide HAeBe, the fraction of inner disks present 
in Ori OBlbc is 3.8 ± 2.2 %. If we include the object HIP26500 as HAeBe, the fraction increases 
to 5.1 ± 2.6 %. 

A small number of stars located around 1=206° and b=-24° are not spatially related to dust 
or gas (Figure 1). It is possible that this group has different age and distance than those of Ori 
OBlbc; however, since there few of these stars, they are not likely to affect the inner disk frequency 
determination. 

Figure 4e shows that most of the stars are located between the isochrones corresponding to 
the age range estimated for this stellar group (3.5 ± 3 Myr); the emission line stars show similar 
locations on the HRD as other members of the association. 

4.6. Trumpler 37 

We studied the inner disk frequency in Trumpler 37 (Tr 37) using the spectral types, extinctions 
and membership defined by Contreras et al. (2002). Tr 37 lies in the Cep OB2 association at a 
distance of 900 and with an age of 3-5 Myr. The spectroscopy was done using the same instrumental 
setup as for the other stellar groups studied in this contribution (see §2.2). 

Out of 66 stars defined by Contreras et al. (2002) as probable members, 56 have spectral types 
between B5 and F0. Only 3 of these stars exhibit emission at Ha, MVA 437, MVA 426 and KUN 
314S. The star KUN 341S is presumably heavily veiled by accretion onto the central star , and no 
spectral type could be assigned (Contreras et al. 2002). The other two stars were classified as B7. 

We used 2MASS data to infer the presence of inner disks in the Ha emission objects. We 
corrected for reddening the JHKg magnitudes using the values of Ay calculated by Contreras et 
al. (2002). The star MVA 437 falls in the CBe region while the star MVA 426 is located in the 
HAeBe region on the JHK color-color diagram (Figure 3f). The star KUN 314S does not have 
a determination of Ay in Contreras et al. (2002) due to its high veiling. However, we can use 
the average extinction Ay=1.67±0.42 for Trumpler 37 calculated by Sicilia-Aguilar et al. (2004a) 
from a sample of low mass stars in the cluster to correct for reddening the J-H and H-Kg colors. 
To support the use of the mean extinction for this star, we used this value of Ay to correct the 
near infrared colors of the northern companion of the system, KUN 314N, and found the colors to 
correspond to those of an early G type star on the standard main sequence. This type is consistent 
with the spectral type G2 that we obtained from analysis of an unpublished spectrum of this star, 
which does not exhibit any emission features. With this reddening correction, the colors of KUN 
314S are located between the CBe region and the HAeBe region, so we do not have clear evidence 
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for an inner disk around this star. Also, this star does not have an associated IRAS source so we 
can only estimate an upper limit for (3 (see Table 3 and Figure 9). If we assume this object to be a 
HAeBe star, the resulting inner disk frequency for intermediate mass stars in Tr 37 is 4.3 ± 3.0%. 
Otherwise we obtain a value of 2.2 ± 2.2% 

5. The inner disk frequency in intermediate mass stars 

In sections 4.1 to 4.6 we determined the relative numbers of Herbig Ae/Be stars in each OB 
association, and identifying these stars with stars with inner disks, we estimated the inner disk 
frequency in intermediate mass stars. In Figure 10, we plot this frequency as a function of the age 
of the stellar group. 

We compare our determinations of inner disk frequencies with similar quantities in low mass 
stars. In Figure 10 we show estimates for NGC2024, the Trapezium, IC348, NGC2264 and NGC2362 
from Haisch, Lada, & Lada (2001), for Taurus (KH95), for Chameleon I (Gomez &i Kenyon 2001), 
and for NGC7129 (Gutermuth et al. 2004). 

We also include in Figure 10 the disk frequencies in low mass stars in Ori OB la and lb, which 
we calculate from the number of stars in Briceho et al. (2004) which show excesses relative to the 
main sequence in the JHK diagram. We assume that a star has an excess if (H — K)o — (H — K)kh > 
2<tkh, where (H — K)o is the dereddened color, (H — K)kh is the intrinsic color for the spectral type 
of the star taken from KH95, and <tkh = 0.04, which is the typical dispersion for Weak T Tauri 
stars (or disk-less stars, Kenyon & Hartmann 1995). Using this criterion, we find a disk frequency 
of 7.4 ± 3.4% for Ori OBla and 17.4 ± 3.6% for Ori OBlb. 

Parenthetically, we note that the frequencies determined from near infrared excesses in Ori OBI 
are lower than the frequencies estimated from the relative numbers of CTTS in these associations, 
10 ± 4% for Ori OBla and 23 ± 4%, by Briceho et al. (2004). These latter fractions refer to disks 
which are still accreting mass onto the star, as indicated by the presence of strong Ha emission 
characteristic of the CTTS (Muzerolle, Calvet, & Hartmann 2001). The lower fraction of inner 
dusty disks compared to accreting disks is consistent with our findings in (Calvet et al. 2004b), 
where we show evidence for significant dust evolution in the disks of Ori OBI, and suggests that 
regions like Ori OBI harbor a number of transition objects like TW Hya (Calvet & D'Alessio 2001; 
Uchida et al 2004), with significant clearing of small dust particles in their inner disks. 

The inner disk frequency in the Herbig Ae/Be stars is much lower than in the low mass stars 
in the age range 3-15 Myr. In addition, we do not see any indication of the strong decrease in disk 
frequency at ages 3-5 Myr in the low mass stars; rather, the inner disk fraction in HAeBe starts 
out already very low at 3 Myr (~ 2 — 5%) and then slowly decreases with time up to ~ 15 Myr 
when it has fallen to essentially zero. The lifetimes of disks seem to depend on the stellar mass, as 
suggested by Haisch, Lada, & Lada (2001); for intermediate mass stars, the inner disks dissipate 
more quickly than for the low mass stars. 
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Several possibilities may explain the mass dependence of the disks lifetimes. Calvet et al. 
(2004a) extended the correlation between mass accretion rate (M) and stellar mass (M*) from 
Muzerolle et al. (2003a) to the intermediate mass stars, up to ~ 3.5M ; in particular, they found 
that M oc M%. On the other hand, the ratio of disk mass (Mp) to M* is found to be approximately 
constant for stars with spectral type A0-M7 (Natta et al. 2000; Fuente et al. 2003). If the lifetimes 
of disks are determined by viscous evolution, which controls the accretion rate onto the star, the 
time for the disk to disappear by accretion processes can be estimated as the ratio M^/M, so the 
viscous lifetime of the disk is oc M" 1 . 

Grain growth and settling toward the midplane in the disk can decrease the height of the inner 
wall of the disk and so decrease the NIR contribution from the inner disk (Calvet et al. 2004a). 
Following Dullemond & Dominik (2004b), in absence of turbulent stirring, the settling speed is 
given by 

Vsett OC (3) 

r J p(z) 

where z and r give the vertical and radial location of a particle with mass m that is settling, and p(z) 
is the gas density in the disk, which decreases exponentially with z away from the midplane. V se tt 
is proportional to the mass of the star, so settling is expected to be more effective in the inner disks 
of HAeBe than in their low mass counterparts. Thus, the processes which lead to the dissipation of 
inner disk, that is, viscous and dust evolution are expected to occur in shorter time-scales in more 
massive stars. 



6. Summary and Conclusions 

In this contribution we studied the presence of inner disks around intermediate mass pre-main 
sequence stars in 5 stellar groups with range of ages from 3 to 16 Myr. The stars were selected from 
the Hipparcos catalog. The astrometric membership for US, Per OB2 and Lac OBI associations 
was determined from de Zeeuw et al. (1999). The stars in Orion OBI were selected as members 
using astrometric and photometric constrains (Brown, de Geus, & de Zeeuw 1994; Brown et al. 
1999b) and divided in two groups, Ori OBla and Ori OBlbc, with different ages and distances. We 
obtained spectra for 440 stars in these OB associations, from which we have determined spectral 
types, visual extinctions, T e g , luminosities and the presence of emission at Ha. We also included 
data for the cluster Trumpler 37 in the association Cep OB2, with data from Contreras et al. (2002). 

We compared the dereddened J-H and H-K colors of a samples of HAeBe stars (Hernandez et 
al. 2004) and CBe (Yudin 2001) in order to estimate the loci of these objects, showing that the 
HAeBe and the CBe occupy well defined different regions on this diagram. 

We identified the Herbig Ae/Be stars in each association using the following criteria (1) Ha 
emission, (2) location in the HAeBe region of the JHK diagram, (3) strong IRAS fluxes with (/? 
index > -2; Vieira et al. 2003). We identified 2 HAeBe in Upper Scorpius, HAeBe in Perseus 



-17- 



0B2, HAeBe in Lacerta OBI, 2 HAeBe in Orion OBla, 4 HAeBe in Orion OBlbc and 2 HAeBe 
in Trumpler 37. From these identifications, we estimate a disk frequency of 3.3±1.7%, 0±4.4%, 
0±1. 9%, 2.5±1.7%, 5.1±2.0%, 4.3±1.8%, respectively. We have compared the inner disk frequency 
in intermediate mass stars (HAeBe star) with that for low mass stars in a number of stellar groups 
taken from the literature, and estimated by us for Ori OBI from the sample of Briceho et al. (2004). 
We find that stars with inner disks are more frequent in low mass stars than in intermediate mass 
stars. Particularly, for the youngest associations (Ori OBlbc and Tr 37) the inner disk frequency 
for intermediate mass stars is ~ ten times lower than the inner disk frequency reported for low 
mass stars. Although the inner disk frequency in intermediate mass stars tends to decrease slowly 
with age, we find no evidence of the strong decrease in the inner disk frequency observed in low 
mass stars at 3-5 Myr. Studies of intermediate mass stars in stellar groups younger than 3 Myr 
are required to determine in which age range, if any, a similar strong decrease with age occurs. We 
suggest that the lower inner disk frequency in intermediate mass stars is a result of more rapid 
mechanisms of inner disk dispersal (accretion, dust growth and settling toward the midplane). 

This contribution suggests that most of the stars in the range of mass of the HAeBe disperse 
their inner disks in a timescale shorter than 3 Myr; in contrast, the inner disk frequency of low 
mass stars in this age range is larger than 50%. Samples of younger stellar groups are required to 
determined when the most of the intermediate mass stars disperse their inner disks. 
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Table 1. Nearby Associations 



Name 




Age 


N 


N spt 


D n 




DcMD 




pc 


Myr 






pc 




pc 


Upper Scorpius 


145 ± 2 


5 


120 


93 


144 ± 


3 


146 ± 5 


Per OB2 


318 ± 27 


4-8 


41 


40 


313 ± 


13 


300 ± 15 


Lac OBI 


368 ± 17 


16 


96 


82 


418 ± 


15 


438 ± 20 


Ori OBla 


336 ± 16 


7-10 


124 


114 


335 ± 


13 


315 ± 8 


Ori OBlbc* 


438-462 


1-7 


121 


111 


443 ± 


16 


392 ± 20 



Note. - 

*Thc association Orion OBlbc have 2 sub-groups with similar distances and 
ages ( Ori OBlb and Ori OBlc sec §2.2) 



Table 2. Stellar Properties 



Hipparcos 


Name 


SpT 


Error 


Av 


o-(Av) J 


J-H 


H-K S 


log(T off ) 


log(L/L Q ) 


M/M Q 




Upper Scorpius 


HIP76071 


HD138343 


B9 


1 


0.28 


0.14 7.11 


0.03 


0.08 


4.02 


1.64 


2.5 


HIP76310 


HD138813 


Al 


2 


0.09 


0.23 7.16 


-0.02 


0.01 


3.96 


1.43 


2.2 


HIP78207 1 


HD142983 


Bl 


2 


0.62 


0.41 5.10 


0.27 


0.24 


4.44 


3.66 


12.8 


HIP79439 


HD145631 


B9 


1 


0.63 


0.15 7.05 


0.00 


0.11 


4.02 


1.65 


2.5 


Perseus OB2 


HIP14145 


BD+42 684 


F8 


1 


0.23 


0.13 8.60 


0.21 


0.06 


3.79 


1.19 


2.1 


HIP17172 


HD22765 


A5 


2 


0.31 


0.24 8.83 


0.01 


0.10 


3.91 


1.37 


2.0 


HIP17313 


HD22951 


Bl 


1 


0.65 


0.18 5.00 


-0.07 


0.01 


4.41 


4.26 


13.4 



Note. — Table 2 is published in its entirety in the electronic edition of the Astrophysical Journal. A portion is shown here 
for guidance regarding its form and content. 

1 Stars with emission in Ho line (see table 3) 
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Table 3. Emission line stars 



Hipparcos 


Name 


Assoc 


EW A [H«] 


EW A [H/3] 


JHK 


IRAS 


index 


Inner 






(A) 


( A ) 


loci 






Disk 




HIP78207 


48 Lib 


US 


-21.0 


-0.1 


Be 


15553-1408 


-3.2 


N 


HIP79476 


V718 Sco 


US 


-0.6 




HAeBe 


16102-2221 


-1.7 


Y 


HIP80569 


HD148184 


us 


-36.4 


-3.9 


Be 


16241-1820 


-3.0 


N 


HIP81624 


V2307 Oph 


us 


-11.9 




HAeBe 


16372-2347 


-1.6 


Y 


HIP 110476 


BD+42 4370 


Lac OBI 


-18.7 


-0.5 


Be 




<-2.4 


N 


HIP111546 


HD214167 


Lac OBI 


-12.9 


-0.1 


Be 




<-3.3 


N 


HIP112148 


HD215227 


Lac OBI 


-23.1 


-1.2 


Be 




<-2.7 


N 


HIP113226 


HD216851 


Lac OBI 


-41.2 


-2.4 


Be 




<-2.8 


N 


HIP25258 


HD287823 


Ori OBla 


-0.4 




HAeBe 


05215+0225 


-2.0 


Y 


HIP25299 


V346 Ori 


Ori OBla 


-0.1 




HAeBe 


05221+0141 


-2.0 


Y 


HIP25302 


V1086 Ori 


Ori OBla 


-3.8 




Be 


05221+0148 


-3.1 


N 


HIP25655 


V1372 Ori 


Ori OBla 


-26.0 


-1.4 


Be 




<-2.9 


N 


HIP26476 


HD37330 


Ori OBla 


-5.4 




Be 




<-2.8 


N 


HIP26481 


HD37342 


Ori OBla 


-5.6 




Be 




<-2.6 


N 


HIP26500 2 


HD37371 


Ori OBlbc 


-4.3 








<-2.5 


? 


HIP26752 


HD37806 


Ori OBlbc 


-24.5 




HAeBe 


05385+0244 


-2.0 


Y 


HIP26955 


HD38120 


Ori OBlbc 


-21.6 


-2.1 


HAeBe 


05407+0501 


-3.1 


Y 


HIP27059 


V351 Ori 


Ori OBlbc 


-0.9 




HAeBe 


05417+0007 


-2.9 


Y 


HIP27452 


HD38856 


Ori OBlbc 


-13.9 


-0.6 


Be 




<-2.8 


N 


HIP27842 


HD39557 


Ori OBlbc 


-24.0 


-0.7 


Be 




<-2.7 


N 




MVA 426 


Tr 37 


-6.9 




HAeBe 


21365+5713 


-2.0 


Y 




MVA 437 


Tr 37 


-8.3 




Be 




<-2.1 


N 


2 


KUN 314S 


Tr 37 


-38.1 


-3.9 






<-1.8 


? 



The stars in Per OB2 do not show Ho in emission 
2 JHK loci between the HAeBe region and the CBe region 
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212 210 208 206 204 202 200 

1 (°) 

Fig. 1. — Spatial distribution of the Hipparcos stars in the Orion OBI association. A map of 13 CO 
(Bally, Stark, Wilson, & Langer 1987) is shown in gray scale halftone, covering a range of integrated 
13 CO emissivity from to 35 K kms 1 . The isocontours are estimators of galactic extinction (for 
Ay=l,2,3 and 4 mag) from the map of Dust Infrared Emission (Schlegel, Finkbeiner, & Davis 
1998). The dashed lines are the limits of the sub-association from Warren & Hesser (1977a) for la 
(open triangles), lb (open circles inside the dashed box) and lc (open circles outside of the dashed 
box). A subset of stars in the region defined for Ori OBla (Warren & Hesser 1977a) (open triangles 
surrounded by open circles), is spatially associated with molecular gas and dust; this subset is more 
likely related to the younger subassociation Ori OBlc. 
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Fig. 2. — Loci of the HAeBe and the CBe on the JHK color-color diagram. The standard sequences 
from Bessell & Brett (1988) are shown in dashed lines. Colors of the HAeBe sample, taken from 
Hernandez et al. (2004), corrected for reddening, fall to the right of the reddening line of a standard 
BO star (dotted line). This line is calculated for Ry=3.1 with the reddening law of Cardelli, Clayton, 
& Mathis (1989); the tick-marks show intervals of Ay= 1. The reddening line for Ry=5.0 has similar 
slope (Cardelli, Clayton, & Mathis 1989), but larger spacing between tick-marks. The sample of 
HAeBe is separated in three spectral type ranges: earlier than B5 (solid filled triangles), between 
B5 and F0 (solid filled circles) and later than F0 (solid filled squares). The colors of the sample of 
CBe from Yudin (2001), corrected for reddening, concentrate in a region near of the blue end of the 
standard main sequence. The CBe are also separated in spectral type: B5 or later (open circles), 
earlier than B5 (open squares). As a reference, we plot the loci of CTTS (solid line) defined by 
Meyer, Calvet, & Hillenbrand (1997). It is apparent that the HAeBe and the CBe occupy different 
regions on the JHK diagram. The HAeBe are concentrated in a region (long dashed lines) on the 
JHK color-color diagram approximately defined by the vertices (J-H,H-K)=(0.27,0.35); (0.80,1.00); 
(1.10,0.80); (0.55 0.80). All the measurements were transformed to the CIT system (see §3.2) 
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Fig. 3. — Dereddened J-H and H-K colors of the early type stars in the OB associations studied 
in this work (§4). Stars with emission in Ha are plotted as solid triangles. Stars without emission 
lines (open circles) concentrate on the main sequence or in the CBe region (see Figure 2). The 
inverse solid triangle in panel f is the star KUN314N (§4.6) Other symbols as in Fig. 2. Objects 
located in the HAeBe region are labeled with their number in the Hipparcos catalog. The error 
bars are estimated by propagating both the error in our spectral type determination and the error 
from the 2MASS catalog. 
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BO B5 AO FO KO BO B5 AO FO KO 




4.6 4.4 4.2 4 3.8 3.6 

l°g( T eff ) 

Fig. 4. — HR diagram for the Hipparcos stars in the OB associations studied in this work. Emission 
line stars are plotted as solid triangles while open circles indicate stars without emission. Isochrones 
from Palla & Stahler (1993) for the range of ages of each association in Table 1 (light solid lines) 
are shown, as well as evolutionary tracks from Palla & Stahler (1993) (dashed lines) corresponding 
to, from bottom to top, 0.2, 0.6, 1.0, 1.5, 2.0 3.0, and 4.0 M ; tracks for 5, 9 and 15 M (dotted 
lines) are from Bernasconi (1996). The ZAMS is represented as a thick solid line. The emission 
line stars and the objects without emission share the same region in these plots. 
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Fig. 5. — SEDs of the emission line stars in the Upper Scorpius OB association. Fluxes calculated 
from magnitudes in the B, V, I bands (Esa 1997) and the J, H, K bands (Cutri et al 2003), 
normalized to the flux at V, are plotted as solid squares. The IRAS fluxes at 12, 25 60 and 100 /im 
are represented by x's. We show that the (3 index defined by Vieira et al. (2003), §3.3, can separate 
the HAeBe (left column panels) from the CBe (right column panels) 
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Fig. 6. — SEDs of emission line stars in Lac OBI. Labels as in Figure 5. The down arrows represent 
the completeness limit for the IRAS catalog for 12, 25, 60 and 100 /im (0.4, 0.5, 0.6 and 1.0 Jy, 
respectively). The presence of inner disks is unlikely in these stars. 
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Fig. 7.- 



SEDs of emission line stars in Ori OBla. Labels as in Figures 5 and 6. 
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Fig. 8. — SEDs of emission line stars in Ori OBlbc. Labels as in Figures 5 and 6. The three objects 
on the left column panels show clear evidence to be HAeBe. The status of HIP26500 is uncertain 
(see §4.5). 
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Fig. 9. — SEDs of emission line stars in Trumpler 37. Labels as in Figures 5 and 6. Only the star 
MVA 426 has IRAS fluxes that confirm its classification as HAeBe. The upper limits in the IRAS 
fluxes for MVA 437 suggest that this star is not a HAeBe. The status of KUN 3I4S is uncertain 
(see §4.6). 
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Fig. 10. — Inner Disk frequency as a function of the age of the stellar group. The solid symbols 
represent the inner disk frequencies for intermediate mass stars estimated from the relative numbers 
of HAeBe stars in each OB association. From left to right, the solid triangles represent Ori OBlbc 
(§4.5), Upper Scorpius (§4.1), Per OB2 (§4.2), Ori OBla (§4.4), and Lac OBI (§4.3). The solid 
dot shows the position of TV 37 (§4.6; Contreras et al. 2002). The asterisks represents the inner 
disk fractions assuming that the stars HIP26500 (Ori OBlbc) and KUN 314S (Tr 37) are CBe. For 
comparison, the open symbols represent the disk frequency for the low mass stars, derived using 
JHKL observations. From left to right, the open squares represent the disks frequency in NGC2024, 
Trapezium, IC348, NGC2264 and NGC2362 from Haisch, Lada, & Lada (2001). The open triangle 
and the inverse open triangle show the position on the diagram for Taurus (KH95) and Chameleon 
I (Gomez & Kenyon 2001). The diamond symbol represents NGC7129 (Gutermuth et al. 2004). 
The open circles represent our estimates of inner disk frequencies from the sample of Briceho et al. 
(2004) for Ori OBla and Ori OBlb using the H-K color (see §4.4 and 4.5). The inner panel shows 
a zoom of the frequency values calculated for the intermediate mass stars. 




- 1 - 



Table 1. Stellar Properties 



Hipparcos Name SpT Error A v ct(A v ) J J-H H-K s log(T off ) log(L/L©) M/Mq 



^t- : 

o : 












Upper Scorpius 












o ■ 


HIP76071 


HD138343 


B9 


1 


0.28 


n 1 a 

U. 14 


V 1 1 

/ .11 


0.03 


0.08 


4.02 


1.64 


2.5 


(N ; 


HIP76310 


HD138813 


Al 


2 


0.09 


n o'i 


I . ID 


-0.02 


0.01 


3.96 


1.43 


2.2 


h— > ! 


HIP76503 


HD139160 


138 


1 


0.24 


n nc 
U.Uo 


D. 1 1 


-0.06 


0.04 


4.08 


2.16 


3.4 


o . 


HIP76633 


HD139486 


B9 


1 


0.33 


n 1 a 

U. 14 


1 A Q 
I .4o 


-0.01 


-0.00 


4.02 


1.50 


2.6 


O: 


HIP77457 


HD141190 


A7 


2 


0.15 


n oo 


V A 1 
/ .41 


0.04 


0.09 


3.89 


1.14 


1.8 


o ■ 

cn : 


HIP77545 


HD141441 


A9 


2 


0.59 


n ov 
U.z / 


Q 1 /I 

o. 14 


0.15 


0.10 


3.87 


0.81 


1.5 


HIP77635 


HD141637 


132 


1 


0.52 


n i o 
u. 1Z 


/i an 

4.oU 


-0.06 


0.08 


4.38 


3.59 


10.3 


HIP77813 


HD142113 


F7 


2 


0.71 


n 1 £ 
U. 10 


/ . / o 


0.36 


0.12 


3.79 


0.87 


1.6 


94 vl 


HIP77840 


HD142114 


132 


2 


0.41 


n on 
U.zu 


A 7 A 
4. / 4 


-0.07 


0.03 


4.31 


3.41 


7.6 


HIP77858 


HD142165 


B6 


1 


0.37 


U.U t 


0.O4 


-0.04 


0.03 


4.15 


2.70 


1.6 


HIP77859 


HD142184 


Bi 


2 


0.44 


n la 
U. lo 


0.44 


0.02 


0.05 


4.25 


2.96 


5.8 


HIP77900 


HD142250 


B6 


1 


0.19 


U.UO 


O.Zo 


-0.08 


0.01 


4.15 


2.32 


3.9 


^t- ■ 


HIP77909 


HD142301 


B8 


1 


0.08 


n no 
U.Uo 


k no 
O.yz 


-0.07 


0.01 


4.08 


2.23 


3.6 


o ■ 


HIP77911 


HD142315 


B9 


1 


0.34 


n 1 1 
U.ll 


U.Do 


0.02 


0.01 


4.05 


1.88 


2.8 




HIP77939 


HD142378 


B4 


1 


0.50 


n 1 1 
U.ll 


O.oo 


0.02 


0.02 


4.25 


2.77 


5.9 


: 


HIP77960 


HD 142424 


A8 


2 


0.41 


n ov 
U.z / 


V Z.A 

1 .04 


0.07 


0.08 


3.87 


1.07 


1.8 


o ■ 


HIP78099 


HD142705 


Al 


2 


0.52 


n 17 
U. 1 / 


( .zO 


-0.03 


0.10 


3.96 


1.43 


2.2 


Or 


HIP78168 


HD142883 


B3 


1 


0.62 


n 1 a 

U. 14 


0. /D 


-0.00 


0.03 


4.27 


2.91 


6.7 


HIP78207 1 


48 Lib 


Bl 


2 


0.62 


n a i 
U.41 


0. 1U 


0.27 


0.24 


4.44 


3.66 


12.8 


HIP78233 


HD142989 


F4 


2 


0.41 


n 1 1 
U.li 


i on 
i.yy 


0.18 


0.12 


3.82 


0.81 


1.5 


6 ■ 


HIP78246 


HD142990 


B2 


2 


0.39 


0.16 


5.58 


-0.09 


0.02 


4.34 


3.15 


8.0 


a: 


HIP78494 


HD 143472 


F2 


2 


0.01 


0.13 


7.07 


0.09 


0.09 


3.84 


1.17 


1.9 




HIP78530 


HD143567 


B9 


1 


0.46 


0.14 


6.93 


-0.02 


0.04 


4.02 


1.73 


2.6 


ctf ■ 


HIP78549 


HD143600 


B9 


1 


0.34 


0.14 


7.04 


-0.00 


0.07 


4.00 


1.59 


2.4 


iv: 


HIP78663 


HD143811 


F5 


2 


0.23 


0.17 


7.97 


0.19 


0.08 


3.81 


0.81 


1.5 


HIP78702 


HD143956 


B9 


1 


0.47 


0.15 


7.38 


0.04 


0.10 


4.00 


1.46 


2.3 


^. 


HIP78809 


HD144175 


B9 


1 


0.44 


0.15 


7.41 


0.04 


0.02 


4.02 


1.54 


2.4 


an 


HIP78847 


HD144254 


Al 


2 


0.44 


0.24 


7.31 


0.09 


0.08 


3.96 


1.38 


2.1 


HIP78877 


HD144334 


B9 


1 


0.01 


0.11 


6.03 


0.06 


0.05 


4.05 


2.13 


3.0 




HIP78956 


HD144569 


B9 


1 


0.82 


0.15 


7.40 


0.09 


0.09 


4.02 


1.60 


2.5 




HIP78968 


HD144586 


B9 


1 


0.68 


0.15 


7.43 


-0.02 


0.06 


4.00 


1.55 


2.4 




HIP78977 


HD144548 


F4 


2 


0.77 


0.15 


7.54 


0.40 


0.10 


3.81 


1.10 


1.8 




HIP78996 


HD144587 


A8 


2 


0.44 


0.23 


7.47 


0.11 


0.12 


3.87 


1.10 


1.8 




HIP79031 


HD144661 


B7 


1 


0.19 


0.07 


6.38 


-0.06 


0.00 


4.09 


2.13 


3.3 




HIP79054 


HD144729 


Fl 


2 


0.50 


0.16 


8.15 


0.24 


0.08 


3.84 


0.80 


1.6 




HIP79083 


HD144822 


F3 


2 


0.69 


0.12 


7.09 


0.32 


0.10 


3.82 


1.19 


1.9 




HIP79097 


HD 144823 


F4 


2 


0.43 


0.12 


7.60 


0.27 


0.07 


3.82 


0.94 


1.6 




HIP79098 


HD 144844 


B9 


1 


0.29 


0.11 


5.74 


-0.01 


0.03 


4.05 


2.26 


3.4 




HIP79124 


HD144925 


AO 


1 


0.86 


0.15 


7.19 


0.16 


0.02 


4.00 


1.62 


2.5 




HIP79156 


HD144981 


AO 


2 


0.74 


0.24 


7.59 


0.01 


0.10 


3.98 


1.42 


2.2 




HIP79250 


HD145189 


A4 


2 


0.30 


0.21 


7.37 


0.05 


0.07 


3.92 


1.29 


1.9 




HIP79258 


HD145132 


F3 


2 


0.29 


0.14 


8.43 


0.20 


0.02 


3.82 


0.66 


1.4 



- 2 - 



Table 1 — Continued 



Hipparcos 


Name 


SpT 


Error 




ff(A v ) 


J 


J-H 


H-K s 


log(T cff ) 


log(L/L ) 


M/M e 


H1F79288 


HJJ1452bo 


FO 


2 


0.47 


0.20 


8.08 


0.13 


0.07 


3.86 


0.86 


1.6 


HlF79obb 


TTT~\1 A ET A C O 

HJJ1454b8 


A5 


2 


0.64 


0.16 


7.45 


0.08 


0.10 


3.92 


1.25 


1.9 


T T T T> 7fl 1 r 1 

H1F79369 


TTT~\1 A ET A C T 

HD1454b7 


A8 


2 


0.80 


0.27 


7.86 


0.20 


0.09 


3.88 


0.99 


1.7 


TTTT) TnOT /I 

H1F79374 


HJJ1455U2 


B2 


1 


0.97 


0.22 


3.97 


0.17 


-0.08 


4.38 


4.02 


11.7 


TTTT17n AC\ A 

H1F794U4 


HJJ145482 


B2 


1 


0.21 


0.23 


4.98 


-0.03 


0.03 


4.38 


3.48 


9.8 


TTTr>7D 11 n 

H1F7941U 


HD145554 


B9 


1 


0.64 


0.15 


7.17 


0.00 


0.10 


4.02 


1.63 


2.5 


TTTr>7D /lOO 

HlF794o9 


HJJ14obal 


B9 


1 


0.63 


0.15 


7.05 


0.00 


0.11 


4.02 


1.65 


2.5 


UTD'7n/1 7i? 1 

H1F / y4 iv 


V71o oco 


A a 
Ao 


2 


0.91 


0.24 


7.69 


0.43 


0.57 


3.92 


1.11 


1.8 


TTTT)7n con 

H1F7953U 


TTTM A ET 7fl rt 

HJJ14579Z 


B5 


1 


0.59 


0.11 


6.16 


0.03 


0.04 


4.21 


2.53 


4.9 


TTTT) 7fi rnn 

H1F79599 


ttpm /i Ero/" 1 a 

HD1459b4 


B9 


1 


0.19 


0.14 


6.34 


-0.05 


0.04 


4.02 


1.94 


2.8 


HlF79oUb 


ttpm a crririo 

HD 145998 


F2 


2 


1.25 


0.14 


7.53 


0.29 


0.16 


3.84 


1.11 


1.8 


HlF79o22 


tttm /i/rim 

HD14bUUl 


B8 


1 


0.36 


0.08 


5.86 


-0.04 


0.08 


4.08 


2.26 


3.7 


HlF79b4o 


ttpm a f r\ c c\ 

HJJ14bUb9 


Fl 


2 


0.76 


0.18 


8.36 


0.22 


0.12 


3.85 


0.75 


1.5 


HlF79o44 


tttm aqc\oc\ 

HJJ14bU89 


FO 


2 


1.39 


0.27 


8.90 


0.24 


0.12 


3.86 


0.74 


1.5 


H1F79733 


TTTM A f O 1 (J 

HjJ14bzob 


F2 


2 


0.38 


0.14 


8.16 


0.14 


0.09 


3.84 


0.76 


1.5 


TTTT) 7n70fl 

H1F79739 


TTTM /ITOOt; 

HD14bz85 


B9 


1 


0.84 


0.12 


7.24 


0.07 


0.15 


4.05 


1.65 


2.8 


H1F79771 


TTT~\1 A C O Q "1 


B9 


1 


1.14 


0.15 


7.33 


0.14 


0.09 


4.02 


1.53 


2.4 


H1F79785 


TTP\ 1 A n A-\ C 

HJJ14b41b 


B9 


1 


0.22 


0.14 


6.51 


-0.00 


0.03 


4.02 


1.87 


2.8 


H1F7986U 


TTTM AntLCOi 

HJJ14b5b9 


A r\ 
AU 


1 


0.47 


0.15 


7.94 


0.03 


-0.01 


4.00 


1.27 


2.3 


TTT T~) 7n070 

H1F79878 


TTTM A C /;■ C\ C 

HJJ14bbUb 


AU 


1 


0.00 


0.14 


7.03 


-0.07 


0.06 


3.98 


1.51 


2.3 


H1F79897 


TTTM Ar"1C\C 

HJJ14b7Ub 


B9 


1 


0.51 


0.15 


7.08 


0.04 


0.02 


4.00 


1.58 


2.4 


riiF f yyiu 


HJJ14b f 4o 


r z 


2 


0.64 


0.14 


7.84 


0.23 


0.07 


3.83 


0.93 


1.6 


H1F79977 


TTTM /( COf\7 

HJJ14b897 


Fl 


2 


0.47 


0.15 


8.06 


0.21 


0.05 


3.84 


0.82 


1.6 


TTTT) r 7nnO l 7/ 

H1F79987 


TTTM , 1 C OC\(\ 

HD14b899 


A T 

A7 


2 


1.33 


0.25 


8.57 


0.26 


0.13 


3.90 


0.71 


1.7 


H1F8UU19 


TTTM <7nnn 

HD 147UU9 


B9 


1 


1.07 


0.15 


7.25 


0.12 


0.05 


4.02 


1.63 


2.5 


H1F8UU24 


TTTM I 7T1 1 C\ 

HJJ147U1U 


A O 

A8 


2 


0.00 


0.18 


6.75 


0.00 


0.07 


3.88 


1.32 


2.0 


H1F80059 


TTTM JTIO') 

HD 147083 


A T 

A7 


2 


0.52 


0.21 


7.77 


0.18 


0.09 


3.90 


1.04 


1.8 


F1IF8OO88 


TTTM A 71 07 

HD1471o7 


A O 

A8 


2 


0.63 


0.24 


8.03 


0.13 


0.12 


3.88 


0.91 


1.7 


ninom on 

F1IF8OI0U 


TTTM ,1 700/1 

HD147zzU 


A C 

Ab 


2 


0.93 


0.23 


7.62 


0.14 


0.11 


3.92 


1.20 


1.9 


HIP80196 


HD147343 


A2 


2 


1.87 


0.23 


7.57 


0.30 


0.17 


3.95 


1.30 


2.1 


HIP80238 


HD147432 


A3 


2 


0.56 


0.18 


6.85 


0.16 


0.07 


3.94 


1.50 


2.4 


HIP80311 


HD147592 


AO 


1 


0.91 


0.18 


8.15 


0.09 


0.09 


3.97 


1.12 


2.1 


HIP80324 


HD147553 


AO 


1 


0.13 


0.14 


6.96 


-0.04 


0.02 


4.00 


1.86 


2.7 


HIP80338 


HD147648 


B8 


1 


2.58 


0.12 


7.29 


0.35 


0.22 


4.08 


1.81 


3.1 


HIP80371 


HD147701 


B5 


1 


2.11 


0.08 


6.67 


0.29 


0.19 


4.19 


2.31 


4.3 


HIP80425 


HD147809 


AO 


2 


1.30 


0.24 


7.43 


0.21 


0.16 


3.98 


1.42 


2.2 


HIP80461 


HD147888 


B4 


1 


1.28 


0.07 


5.70 


0.14 


0.12 


4.21 


2.67 


4.8 


HIP80473 


HD147933 


B2 


2 


1.38 


0.17 


3.57 


0.22 


0.17 


4.34 


3.89 


9.6 


HIP80474 


HD147932 


B8 


2 


1.29 


0.12 


6.11 


0.19 


0.15 


4.09 


2.20 


3.4 


HIP80493 


HD147955 


AO 


1 


0.85 


0.14 


7.30 


0.12 


0.10 


4.00 


1.49 


2.3 


HIP80569 1 


HD148184 


B5 


1 


1.10 


0.06 


3.40 


0.26 


0.26 


4.19 


3.56 


8.1 


HIP80586 


HD148153 


F5 


2 


0.21 


0.14 


7.42 


0.15 


0.08 


3.81 


1.08 


1.8 


HIP80799 


HD148562 


A4 


2 


0.15 


0.20 


7.46 


0.06 


0.10 


3.93 


1.22 


1.9 


HIP80896 


HD148716 


F3 


2 


0.19 


0.11 


7.69 


0.14 


0.10 


3.83 


0.94 


1.6 


HIP81455 


HD149790 


F5 


2 


0.18 


0.15 


8.26 


0.21 


0.01 


3.81 


0.69 


1.4 
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Table 1 — Continued 



Hipparcos 


Name 


SpT 


Error 


Av 


t(A v ) 


J 


J-H 


H-K S 


log(T cff ) 


log(L/L ) 


M/M Q 


HIP81474 


HD149914 


B9 


1 


0.95 


0.14 


5.90 


0.11 


0.09 


4.02 


2.11 


3.0 


HIP81624 1 


V2307 Oph 


AO 


2 


1.70 


0.18 


6.95 


0.73 


0.74 


4.00 


1.55 


2.4 


HIP81851 


HD150589 


F3 


2 


0.08 


0.16 


7.69 


0.13 


0.06 


3.82 


0.93 


1.6 


HIP82218 


HD151376 


F3 


2 


0.35 


0.15 


8.06 


0.17 


0.09 


3.83 


0.79 


1.5 


HIP82319 


HD151594 


F3 


2 


0.18 


0.13 


8.05 


0.15 


0.02 


3.83 


0.79 


1.5 


HIP82397 


HD151721 


A3 


2 


0.01 


0.20 


7.32 


-0.00 


0.02 


3.93 


1.29 


2.1 


Perseus OB2 


HTP1 41 45 


BD+42 684 


F8 


I 


0.23 


0.13 


8.60 


0.21 


0.06 


3.79 


1.19 


2.1 


HTP1 4207 


HD1 8830 


Al 


2 


0.23 


0.24 


8.08 


0.05 


0.01 


3.96 


1.75 


2.6 


HTP1 4458 


HD1 91 97 


B9 




0.43 


0.14 


8.76 


-0.01 


0.04 


4.05 


1.77 


2.7 


HTP14552 

±±±± 111''./ 


HD1 9359 


B9 




0.68 


0.14 


8.56 


0.02 


0.01 


4.05 


1.86 


2.8 


HTP14713 


HD1 9567 


AO 




0.23 


0.14 


7.41 


-0.04 


0.05 


4.00 


2.11 


3.1 


HIP14824 


HD19664 


M5 


1 


0.00 


0.31 


2.99 


1.01 


0.28 


3.51 


3.21 




HTP1 4869 


HD1 9749 


AO 




0.31 


0.16 


8.93 


-0.02 


0.03 


4.00 


1.53 


2.4 


HTP1 5601 


Hf)20653 


B9 


I 


0.60 


0.12 


8.31 


0.02 


0.03 


4.05 


1.93 


2.8 


UTD1 t^fiQfi 






9 


1 9Q 


n ic 
u. io 


o.oy 


n aa 


U. IO 


O. i D 






HIP15895 


HD20987 


B2 


1 


0.50 


0.11 


8.00 


-0.08 


-0.05 


4.34 


2.90 


6.9 


HIP15984 


BD+30 540 


B6 


3 


1.42 


0.23 


8.34 


0.05 


0.04 


4.13 


2.23 


3.6 


HIP16164 


BD+29 564 


B9 


1 


1.06 


0.18 


8.84 


0.10 


0.01 


4.02 


1.67 


2.5 


HIP16705 


HD22125 


AO 


1 


0.64 


0.16 


8.38 


0.03 


0.04 


3.98 


1.70 


2.6 


HIP 16784 


HD22281 


G4 


1 


1.93 


0.31 


6.51 


0.60 


0.16 


3.75 


2.16 




HIP17113 


HD278942 


BO 


2 


4.41 


0.28 


5.88 


0.44 


0.16 


4.48 


4.32 


14.8 


HIP17172 


HD22765 


A5 


2 


0.31 


0.24 


8.83 


0.01 


0.10 


3.91 


1.37 


2.0 


HIP17313 


HD22951 


Bl 


1 


0.65 


0.18 


5.00 


-0.07 


0.01 


4.41 


4.26 


13.4 


HIP 17474 


HD23244 


B7 


1 


0.40 


0.08 


8.18 


0.01 


0.01 


4.09 


2.08 


3.1 


HIP17498 


HD23268 


B9 


1 


0.54 


0.15 


7.99 


-0.00 


0.02 


4.00 


1.99 


2.9 


HIP17561 


HD281157 


Bl 


1 


2.68 


0.45 


7.41 


0.17 


0.08 


4.38 


3.26 


8.4 


HIP17596 


HD23427 


G8 


1 


2.10 


0.07 


5.55 


0.75 


0.17 


3.75 


2.68 




HIP17698 


HD23597 


B3 


1 


1.11 


0.12 


7.99 


0.06 


0.03 


4.25 


2.80 


5.9 


HIP 17735 


HD23625 


B3 


1 


0.69 


0.10 


6.37 


-0.05 


0.00 


4.27 


3.33 


7.2 


HIP 17845 


HD23802 


B6 


1 


1.07 


0.19 


6.97 


0.03 


0.01 


4.17 


2.89 


4.9 


HIP17998 


HD24012 


B7 


2 


0.34 


0.12 


7.71 


-0.12 


0.10 


4.13 


2.35 


3.9 


HIP18081 


HD24131 


Bl 


1 


0.69 


0.18 


5.73 


-0.08 


0.02 


4.41 


3.95 


11.3 


HIP18111 


HD24190 


B2 


1 


0.81 


0.16 


7.26 


-0.03 


0.03 


4.34 


3.20 


7.9 


HIP 18246 


HD24398 


09 


2 


1.82 


0.25 


2.60 


-0.02 


0.02 


4.51 


5.85 




HIP18258 


HD281305 


B9 


2 


1.80 


0.28 


8.24 


0.10 


0.10 


4.02 


2.01 


2.9 


HIP 18330 


HD24525 


G5 


2 


1.20 


0.14 


6.24 


0.46 


0.12 


3.76 


2.24 




HIP 18392 


HD24601 


B9 


1 


0.88 


0.12 


8.25 


0.06 


0.02 


4.05 


2.06 


2.9 


HIP 18397 


HD24600 


B8 


1 


0.97 


0.12 


8.13 


0.01 


0.01 


4.05 


2.10 


3.0 


HIP 18578 


HD24885 


B9 


1 


0.75 


0.16 


8.79 


-0.01 


0.03 


4.00 


1.68 


2.5 


HIP18610 


HD24913 


AO 


1 


0.72 


0.15 


7.88 


0.01 


0.04 


4.00 


1.98 


2.9 


HIP 18886 


HD281486 


B9 


2 


0.74 


0.18 


9.37 


0.01 


0.06 


4.02 


1.46 


2.5 


HIP19039 


HD25539 


B2 


2 


0.68 


0.22 


6.79 


0.03 


-0.06 


4.34 


3.37 


8.6 
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Hipparcos 


Name 


SpT 


Error 


Ay 


<r(A v ) 


J 


J-H 


H-K S 


log(T off ) 


log(L/L ) 


M/M 


HIP19178 


HD25799 


B3 


2 


0.74 


0.16 


6.88 


-0.04 


-0.02 


4.31 


3.24 


7.0 


HIP19201 


HD25833 


B4 


1 


0.47 


0.08 


6.62 


-0.05 


-0.02 


4.23 


3.09 


6.1 


HIP19240 


HD281537 


B9 


1 


0.63 


0.14 


8.78 


0.03 


0.03 


4.05 


1.75 


2.7 


HIP19659 


HD26499 


B9 


1 


0.70 


0.16 


8.67 


0.01 


0.04 


4.02 


1.76 


2.6 


Lacerta OBI 


NTP1 Dfifi^fi 


111190^749 


AO 


2 


0.13 


0.21 


8.77 


-0.03 


0.01 


3.98 


1.75 


2.7 


ntpi n&^nk 


RD^47 3fi3Q 


B4 


\ 


0.42 


0.09 


8.66 


-0.04 


0.01 


4.22 


2.42 


4.5 


RTP1 0KK/L1 


Pr>9nQ4£3 


B8 


\ 


0.33 


0.08 


8.08 


-0.01 


-0.01 


4.07 


2.28 


3.8 


HTP1 08933 

i_±±±. ± \j o ty i J <j 


HD209679 


Al 


2 


0.19 


0.20 


6.29 


-0.02 


0.04 


3.97 


2.69 


5.3 


RTP1 0Q0S9 


H"n9nQQfi1 


B2 


I 


0.46 


0.14 


6.36 


-0.13 


0.02 


4.37 


3.81 


10.2 


RTP1 1 00^^ 


RD4-ZL0 4771 

J_> _L/ rfcU 11/1 


B9 


I 


0.45 


0.11 


9.36 


-0.03 


0.01 


4.05 


1.78 


2.7 


HTP1 1 0373 


HD21 21 53 

lll_/ii J_ £r J_ 


B7 


I 


0.30 


0.06 


8.36 


-0.06 


0.00 


4.13 


2.36 


3.9 


HIP1 1 047"? 


RT> -U4.fi ^fi7fi 


A4 


2 


0.31 


0.23 


9.62 


0.06 


0.04 


3.93 


1.33 


2.2 


HTP1 10476 1 

±±1_± _1_±\Jtt* U 


RD-U42 4370 


B7 


I 


0.60 


0.09 


8.91 


0.04 


0.11 


4.11 


2.06 


3.3 


HTP1 1 0664 


HD21 2668 


B4 


I 


0.37 


0.10 


8.19 


-0.09 


0.01 


4.24 


2.75 


5.0 


HIP110700 


HD212732 


B9 


1 


0.10 


0.15 


9.45 


-0.06 


0.00 


4.02 


1.58 


2.5 


HTP1 1 0790 


HD21 2883 


Bl 


I 


0.39 


0.16 


6.70 


-0.14 


-0.03 


4.41 


3.79 


10.3 


UTD1 1 riQf\A 




A 1 


Q 
O 


o oo 
u.uu 


o ^4 


1U. 1Z 


o 03 

-U.UO 


-U.UO 


o.yu 


1 OS 
1 .UO 


9 1 
Z. 1 


HIP110835 


BD+43 4205 


B9 


1 


0.22 


0.14 


9.86 


-0.01 


-0.00 


4.03 


1.48 


2.5 


HIP110849 


HD212978 


B2 


1 


0.32 


0.14 


6.41 


-0.13 


0.01 


4.38 


3.81 


10.2 


HIP110953 


HD213190 


B5 


1 


0.28 


0.08 


9.15 


-0.06 


-0.00 


4.20 


2.22 


4.2 


HIP111038 


BD+40 4831 


FO 


2 


0.00 


0.23 


9.04 


0.06 


0.04 


3.86 


1.26 


2.0 


HIP111080 


HD213390 


B8 


1 


0.42 


0.09 


8.65 


0.00 


0.00 


4.08 


2.08 


3.3 


HIP111104 


HD213420 


Bl 


1 


0.50 


0.16 


4.99 


0.29 


-0.05 


4.39 


4.56 


16.6 


HIP111139 


HD213484 


B7 


1 


0.31 


0.07 


8.22 


-0.05 


0.00 


4.10 


2.33 


3.8 


HIP111292 


HD213732 


A2 


3 


0.00 


0.33 


10.01 


-0.04 


-0.03 


3.95 


1.07 


1.9 


HIP111308 


BD+36 4868 


GO 


2 


-1.36 


0.15 


8.66 


0.46 


0.08 


3.78 


0.45 


1.9 


HIP111329 


HD213800 


B9 


1 


0.14 


0.12 


9.14 


-0.03 


0.03 


4.04 


1.75 


2.7 


HIP111337 


HD213801 


B8 


1 


0.14 


0.08 


8.18 


-0.05 


-0.03 


4.06 


2.21 


3.7 


HIP111340 


HD213833 


A8 


2 


0.15 


0.26 


8.69 


0.12 


0.04 


3.88 


1.48 


2.3 


HIP111375 


BD+40 4852 


B9 


1 


0.13 


0.15 


9.94 


-0.07 


0.02 


4.01 


1.39 


2.4 


HIP 11 1429 


HD213976 


B3 


1 


0.24 


0.12 


7.19 


-0.08 


-0.02 


4.29 


3.23 


7.0 


HIP111491 


HD214098 


B3 


1 


0.45 


0.14 


8.42 


-0.04 


-0.03 


4.30 


2.82 


6.4 


HIP111546 1 


HD214167 


B2 


2 


0.18 


0.28 


5.78 


-0.07 


0.15 


4.34 


3.86 


9.4 


HIP111552 


HD214179 


B8 


1 


0.33 


0.10 


9.57 


-0.02 


0.01 


4.08 


1.72 


2.9 


HIP111576 


HD214243 


B3 


1 


0.25 


0.12 


8.50 


-0.07 


-0.02 


4.26 


2.66 


5.5 


HIP1 11589 


HD214263 


BO 


2 


0.50 


0.19 


7.12 


-0.11 


-0.02 


4.46 


3.82 


13.2 


HIP111591 


HD214311 


B9 


1 


0.43 


0.19 


10.18 


-0.02 


0.02 


4.01 


1.34 


2.3 


HIP111683 


HD214432 


Bl 


2 


0.51 


0.20 


7.74 


-0.09 


-0.02 


4.43 


3.44 


10.4 


HIP111762 


BD+51 3434 


K2 


1 


1.46 


0.39 


7.26 


0.72 


0.19 


3.69 


1.89 




HIP111814 


BD+36 4896 


AO 


2 


0.27 


0.22 


9.42 


0.00 


0.01 


3.98 


1.47 


2.3 


HIP111916 


BD+38 4834 


A2 


2 


0.24 


0.21 


9.27 


0.01 


0.03 


3.95 


1.47 


2.3 


HIP112016 


HD215025 


B9 


1 


0.18 


0.13 


7.78 


-0.02 


0.01 


4.00 


2.21 


3.5 
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Hipparcos 


Name 


op 1 


Error 


Ay 




T 
.1 


J-ri 






log(L/L ) 


1V1/JV1(7 


HIP112017 


HD214977 


B7 


1 


0.45 


0.06 


9.29 


0.01 


0.00 


4.12 


2.00 


3.4 


HIP112031 


HD214993 


Bl 


1 


0.38 


0.16 


5.48 


-0.10 


-0.04 


4.41 


4.27 


13.6 


HIP112144 


HD215191 


Bl 


1 


0.39 


0.14 


6.61 


-0.06 


0.00 


4.38 


3.74 


9.8 


HIP112148 1 


HD215227 


BO 


2 


1.20 


0.24 


8.23 


0.10 


0.25 


4.48 


3.38 




HIP112167 


HD215211 


B6 


1 


0.23 


0.05 


8.73 


-0.05 


-0.03 


4.14 


2.21 


3.7 


HIP112182 


HD215271 


A2 


2 


0.16 


0.25 


10.14 


-0.01 


0.05 


3.95 


1.08 


2.0 


HIP112213 


BD+39 4919 


Al 


2 


0.22 


0.27 


9.54 


0.09 


0.03 


3.96 


1.34 


2.1 


HIP112293 


BD+39 4920 


B9 


1 


0.40 


0.12 


9.71 


0.07 


0.01 


4.03 


1.55 


2.6 


HIP112639 


HD216037 


B8 


1 


0.61 


0.09 


8.75 


0.02 


0.01 


4.07 


2.06 


3.3 


HIP112700 


HD216107 


B8 


1 


0.68 


0.08 


8.13 


-0.00 


0.03 


4.07 


2.32 


3.9 


HIP112710 


HD216117 


B9 


1 


0.77 


0.16 


9.45 


0.01 


0.01 


4.02 


1.69 


2.6 


HIP112805 


HD216255 


AO 


2 


0.43 


0.20 


8.06 


-0.03 


0.03 


3.98 


2.10 


3.3 


HIP112906 


BD+38 4883 


B9 


1 


0.20 


0.11 


9.44 


-0.05 


0.01 


4.03 


1.64 


2.6 


HIP113003 


HD216537 


B6 


1 


0.47 


0.07 


8.63 


-0.09 


0.04 


4.15 


2.29 


3.8 


HIP113110 


HD216684 


B2 


1 


0.59 


0.15 


7.76 


-0.11 


0.02 


4.37 


3.26 


8.4 


HIP113145 


HD216733 


A5 


2 


1.16 


0.20 


6.54 


0.17 


0.12 


3.92 


2.52 


5.0 


HIP113187 


HD216797 


B8 


1 


0.54 


0.11 


8.02 


0.00 


-0.00 


4.07 


2.33 


3.9 


HIP113188 


HD216795 


B8 


1 


0.40 


0.09 


8.64 


-0.04 


0.01 


4.08 


2.12 


3.3 


HIP113208 


HD216815 


B2 


2 


0.81 


0.20 


8.20 


-0.02 


-0.05 


4.34 


3.06 


7.7 


HIP113226 1 


HD216851 


B2 


2 


0.81 


0.20 


7.67 


0.05 


0.16 


4.34 


3.19 


8.0 


HIP113281 


HD216916 


Bl 


1 


0.29 


0.14 


5.88 


-0.13 


-0.03 


4.38 


4.04 


11.9 


HIP113371 


HD217101 


Bl 


1 


0.34 


0.14 


6.46 


-0.15 


-0.03 


4.41 


3.88 


11.0 


HIP113411 


HD217161 


B9 


1 


0.65 


0.45 


9.05 


-0.06 


0.04 


4.04 


2.03 


2.9 


HIP113469 


HD217227 


Bl 


1 


0.56 


0.17 


7.25 


-0.07 


-0.02 


4.39 


3.54 


10.2 


HIP 11 3474 


HD217262 


B3 


1 


0.82 


0.11 


7.99 


-0.06 


-0.02 


4.30 


3.01 


6.9 


HIP113731 


HD217713 


B6 


2 


0.47 


0.08 


8.21 


-0.02 


-0.01 


4.15 


2.44 


4.1 


HIP113835 


BD+48 3916 


B3 


1 


0.21 


0.14 


9.64 


-0.04 


0.01 


4.26 


2.08 




HIP113950 


BD+43 4383 


B9 


1 


0.23 


0.19 


9.99 


-0.01 


0.05 


4.04 


1.32 


2.4 


HIP114097 


HD218344 


Bl 


1 


0.47 


0.13 


7.63 


-0.09 


-0.03 


4.41 


3.43 


9.1 


HIP114106 


HD218326 


B4 


1 


0.36 


0.07 


8.06 


-0.04 


-0.06 


4.22 


2.73 


4.9 


HIP114134 


HD218364 


B4 


1 


0.62 


0.10 


8.46 


-0.07 


0.01 


4.25 


2.69 


5.4 


HIP114153 


BD+45 4144 


AO 


2 


0.55 


0.26 


9.82 


0.04 


-0.00 


3.98 


1.40 


2.2 


HIP114441 


HD218844 


Bl 


1 


0.60 


0.16 


8.24 


-0.03 


-0.03 


4.39 


3.13 


7.4 


HIP114554 


HD219016 


A6 


2 


0.27 


0.21 


8.64 


0.07 


0.01 


3.92 


1.63 


2.4 


HIP114593 


BD+47 4075 


AO 


1 


0.37 


0.15 


9.57 


-0.03 


0.04 


3.99 


1.54 


2.4 


HIP 114625 


BD+45 4171 


A3 


2 


0.26 


0.21 


10.17 


-0.03 


0.03 


3.94 


1.14 


1.9 


HIP 114890 


HD219574 


A6 


2 


0.35 


0.21 


8.69 


0.04 


0.06 


3.91 


1.66 


2.5 


HIP 114909 


BD+36 5034 


Fl 


2 


0.01 


0.20 


8.94 


0.08 


0.07 


3.85 


1.31 


2.0 


HIP115067 


HD219813 


B8 


1 


0.66 


0.11 


8.54 


-0.03 


-0.07 


4.07 


2.23 


3.7 


HIP115334 


HD220210 


B9 


1 


0.37 


0.13 


8.21 


0.04 


0.03 


4.04 


2.17 


3.2 


HIP115441 


BD+38 4988 


A2 


2 


0.20 


0.21 


8.68 


0.02 


0.01 


3.95 


1.69 


2.6 


HIP116088 


HD221379 


A5 


3 


0.23 


0.26 


7.81 


0.06 


0.02 


3.91 


2.02 


3.4 


HIP116135 


BD+46 4070 


A2 


2 


0.46 


0.23 


9.47 


-0.01 


0.07 


3.96 


1.49 


2.3 


HIP116540 


HD222064 


B8 


1 


0.21 


0.09 


8.68 


-0.04 


-0.03 


4.08 


2.06 


3.2 
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Hipparcos 


Name 


SdT 


Error 


Ay 




J 


J-H 


H-Ks 


err } 




M/M 














OBla 












HIP23289 


BD-00 819 


Fl 


2 


0.00 


0.28 


9.37 


0.19 


0.04 


3.85 


0.84 


1.7 


HIP23295 


HD32056 


B9 


1 


0.37 


0.45 


8.26 


-0.05 


0.04 


4.00 


2.03 


2.9 


HIP23313 


HD32114 


B9 


1 


0.27 


0.18 


9.42 


-0.01 


0.03 


4.00 


1.43 


2.3 


HIP23434 


BD-01 779 


G6 


2 


1.01 


0.18 


7.30 


0.53 


0.10 


3.76 


1.78 


3.9 


HIP23441 


BD-01 781 


Fl 


2 


0.50 


0.37 


10.22 


0.17 


0.03 


3.85 


0.83 


1.6 


HIP23469 


HD32350 


A7 


2 


0.00 


0.24 


8.91 


0.08 


0.03 


3.90 


1.20 


1.9 


HIP23473 


HD32359 


B7 


1 


0.07 


0.05 


7.51 


-0.10 


0.03 


4.12 


2.48 


4.1 


HIP23514 


HD32465 


B9 


1 


0.00 


0.13 


8.38 


-0.02 


-0.01 


4.02 


1.83 


2.7 


HIP23515 


HD289883 


Al 


2 


0.20 


0.31 


10.05 


0.00 


0.03 


3.96 


1.05 


2.0 


HIP23643 


HD32686 


B5 


1 


0.08 


0.05 


6.26 


-0.05 


-0.04 


4.20 


3.18 


6.1 


HIP23654 


HD32663 


Al 


2 


0.00 


0.23 


8.57 


-0.06 


0.00 


3.96 


1.58 


2.4 


HIP23659 


HD32720 


AO 


1 


0.12 


0.15 


9.01 


0.03 


0.05 


4.00 


1.52 


2.4 


HIP23700 


HD287493 


Gl 


2 


0.73 


0.17 


7.96 


0.48 


0.12 


3.77 


1.51 


2.9 


HIP23714 


HD32816 


AO 


1 


0.16 


0.14 


8.11 


-0.04 


0.01 


4.00 


1.92 


2.8 


HIP23757 


HD32867 


B8 


1 


0.00 


0.09 


7.69 


-0.07 


-0.05 


4.08 


2.27 


3.7 


HIP23837 


HD33056 


B9 


1 


0.06 


0.14 


8.82 


-0.05 


0.08 


4.01 


1.62 


2.5 


HIP23846 


HD33037 


B9 


1 


0.09 


0.11 


8.04 


-0.07 


0.03 


4.03 


2.03 


2.9 


HIP23899 


HD33110 


A3 


2 


0.00 


0.18 


7.00 


0.00 


0.06 


3.94 


2.13 


3.5 


HIP23907 


HD287545 


Gl 


2 


1.53 


0.18 


7.28 


0.57 


0.09 


3.77 


1.96 


4.2 


HIP23919 


HD33190 


B8 


1 


0.05 


0.07 


8.35 


-0.06 


-0.04 


4.09 


2.02 


3.1 


HIP24048 


HD33403 


B9 


1 


0.13 


0.14 


8.24 


-0.03 


0.06 


4.00 


1.85 


2.7 


HIP24127 


HD33546 


B9 


1 


0.25 


0.13 


7.72 


-0.04 


0.02 


4.01 


2.09 


3.0 


HIP24297 


HD33819 


B9 


1 


0.17 


0.18 


9.30 


-0.00 


0.07 


4.01 


1.42 


2.4 


HIP24342 


HD33917 


A2 


2 


0.10 


0.23 


8.94 


0.04 


0.09 


3.96 


1.36 


2.1 


HIP24363 


HD33900 


B9 


1 


0.26 


0.18 


8.61 


-0.01 


0.06 


4.01 


1.76 


2.6 


HIP24367 


HD33928 


B4 


2 


0.07 


0.11 


7.31 


-0.05 


-0.05 


4.22 


2.81 


5.0 


HIP24442 


HD34035 


Al 


2 


0.04 


0.26 


9.09 


0.00 


0.02 


3.97 


1.38 


2.1 


HIP24467 


HD34098 


Bl 


1 


0.29 


0.17 


9.03 


-0.12 


-0.01 


4.38 


2.59 




HIP24531 


HD34238 


A8 


2 


0.20 


0.26 


8.19 


0.05 


0.09 


3.88 


1.57 


2.4 


HIP24547 


HD34226 


A3 


2 


0.24 


0.19 


8.25 


0.02 


0.06 


3.94 


1.69 


2.6 


HIP24611 


HD34341 


B9 


1 


0.47 


0.14 


8.42 


0.09 


-0.02 


4.00 


1.86 


2.8 


HIP24635 


HD34430 


B9 


1 


0.52 


0.13 


8.89 


-0.02 


0.04 


4.03 


1.75 


2.6 


HIP24709 


HD34511 


B6 


1 


0.05 


0.08 


7.64 


-0.06 


-0.04 


4.16 


2.54 


4.3 


HIP24747 


HD34582 


A5 


2 


0.38 


0.20 


8.08 


0.07 


0.07 


3.92 


1.68 


2.5 


HIP24757 


HD34561 


A2 


2 


0.00 


0.25 


9.45 


-0.01 


0.03 


3.95 


1.12 


1.9 


HIP24758 


HD34595 


B9 


1 


0.34 


0.17 


9.22 


-0.04 


0.03 


4.02 


1.55 


2.4 


HIP24803 


HD34637 


AO 


1 


0.07 


0.17 


9.38 


0.02 


0.05 


3.99 


1.35 


2.2 


HIP24811 


HD34672 


B9 


1 


0.26 


0.10 


8.40 


0.01 


0.05 


4.05 


1.91 


2.8 


HIP24847 


HD34748 


B2 


1 


0.37 


0.15 


6.57 


-0.03 


-0.07 


4.35 


3.52 


8.3 


HIP24848 


HD287738 


F7 


2 


0.05 


0.23 


8.88 


0.33 


0.03 


3.80 


1.07 


1.9 


HIP24849 


HD34747 


B9 


1 


0.35 


0.16 


8.31 


0.03 


0.04 


4.02 


1.86 


2.7 


HIP24851 


HD290240 


AO 


1 


0.13 


0.14 


9.02 


-0.04 


0.07 


4.00 


1.49 


2.3 


HIP24922 


HD34859 


B9 


1 


0.65 


0.15 


8.55 


0.02 


0.03 


4.03 


1.77 


2.7 
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Hipparcos 


Name 


SpT 


Error 


Ay 


<t(A v ) 


J 


J-H 


H-K s 


log(T off ) 


log(L/L ) 


M/M e 


HlFz4y ([} 


un q a nno 
rlJJo4yUo 


A A 

A4 


2 


0.05 


0.20 


8.92 


0.02 


0.07 


3.92 


1.38 


2.0 


TTTDO <AOfl 


HU34yzy 


B8 


1 


0.20 


0.09 


8.39 


-0.03 


0.00 


4.06 


1.96 


3.1 


rilFzoUzo 


TJDi q cc nno 


Dn 

tsy 


1 


0.00 


0.13 


7.23 


-0.09 


0.05 


4.02 


2.28 


3.7 


HlFzoUzo 


TTT~\ OCOH7 


B3 


1 


0.22 


0.12 


5.95 


-0.07 


-0.03 


4.29 


3.58 


8.2 


rilFzoU44 


TJDi q cc non 


D 1 
JJ1 


1 


0.27 


0.15 


5.46 


0.23 


0.02 


4.40 


4.24 


13.3 


utdo tr 1 01 
rilFzolzi 


TJDi Q CC 1 CC Q 


Al 


2 


0.21 


0.17 


8.74 


-0.05 


0.04 


3.96 


1.52 


2.3 


rilFzoizo 


un Q C 1 Q CT 


Dn 

tsy 


1 


0.15 


0.18 


8.30 


-U.01 


0.02 


4.02 


1.88 


2.8 


TJTDO ci /IO 

riiFzol4z 


TJDi Q CC 1 /I n 


DO 

riz 


2 


0.39 


0.20 


5.35 


-0.10 


-0.03 


4.35 


4.0/ 


11.4 


TTTDO CT 1 ^ CT 


Tin o cr i /i o 

liD3514o 


B4 


1 


0.15 


0.09 


7.35 


-0.11 


-0.02 


4.23 


2.83 


5.0 


TTTDOCT1 CT O 

HlFzoloz 


Tin ori r\C 


AO 


1 


0.33 


0.15 


8.92 


0.01 


0.02 


3.99 


1.57 


2.4 


TJTDO p: 1 e Q 


TJD Q C 1 77 


D C 

Bo 


1 


0.07 


0.08 


8.27 


-0.05 


-0.07 


4.08 


2.06 


3.2 


tjtdoc: 1 *7n 


HJJoOzUo 


D7 


1 


0.10 


0.10 


8.08 


-0.03 


-0.03 


A 1 1 

4.11 


2.20 


3.6 


TTTDO C 1 OO 


T Tnonno cr 

HDzyUooo 


B9 


1 


0.17 


0.11 


8.42 


-0.06 


-0.02 


4.05 


1.95 


2.9 


H1P25199 


TTT"\ n r T 1 


B9 


1 


0.18 


0.12 


7.91 


-0.05 


-0.01 


4.03 


2.11 


3.0 


TTTDO COOO 

HlFzozzo 


TTT"\ OCOflfl 


Bl 


1 


0.12 


0.15 


6.13 


-0.11 


-0.04 


4.39 


3.77 


9.9 


TTTnn foot" 

H1P25235 


T tt~\ oro^o 

HD35298 


B9 


1 


0.00 


0.18 


8.12 


-0.05 


-0.10 


4.03 


1.94 


2.9 


TTTDO CT O /I 1 

HlFzo241 


Tin cr on cr 

HD353U5 


B8 


1 


0.05 


0.08 


8.49 


-0.11 


0.02 


4.07 


1.92 


3.0 


TTTDOCTO/1 A 

HlFzo244 


Tin ocoi 

HDooolo 


A3 


2 


0.31 


0.21 


9.22 


0.01 


0.05 


3.94 


1.35 


2.1 


TTTDOCTOCTO 1 

HiFzozoo 


TTDOO 

HDzo7oz3 


A O 

A3 


2 


0.45 


0.23 


9.24 


0.50 


0.83 


3.94 


1.32 


2.1 


TTTDO COOO 

HiFzozoo 


HD354U7 


B4 


1 


0.09 


0.10 


6.60 


-0.07 


-0.06 


4.25 


3.19 


6.7 


hifz5z99 


V346 On 


Ao 


2 


0.00 


0.42 


9.70 


0.51 


0.63 


3.88 


0.88 


1.7 


TTTDOCTOnO 1 

HlFzooUz 


VlUoo On 


B2 


1 


0.10 


0.16 


5.37 


-0.05 


0.06 


4.36 


4.02 


11.3 


TTTDO tT OOT 

HlFzooz7 


tttv cr crno 

HD355U2 


B6 


1 


0.26 


0.06 


7.39 


-0.03 


-0.01 


4.14 


2.58 


4.4 


TTTDO co/in 

HlFzoo4U 


HD355U1 


B8 


1 


0.14 


0.09 


7.53 


-0.06 


0.02 


4.08 


2.37 


3.9 


TTTDO cr or o 

HlFzoooo 


ttf\ cr cr "vcr 
HD35575 


B2 


2 


0.22 


0.17 


6.79 


-0.03 


-0.06 


4.36 


3.45 


9.0 


TJTDO CQ7o 
rilFzOo / 


T T T \ otroo 

HLMoooo 


DO 

rsz 


1 


0.09 


0.15 


6.53 


-0.06 


-0.00 


4.32 


3.39 


1 .b 


TJTDO con^ 

rilFzooy4 


HJJZ94U4b 


Dn 

r>y 


1 


0.00 


0.12 


8.40 


-0.06 


-0.03 


4.04 


1.86 


2.8 


TTTDO CXI 1 

HlFzo411 


TTT^ ic^l <1 


B9 


1 


0.02 


0.12 


8.39 


-0.02 


0.02 


4.03 


1.87 


2.8 


TJTDO c^cn 

rllFzo4oy 


HJJoo ( lb 


Dn 

tsy 


1 


0.02 


0.13 


8.60 


-0.04 


-0.02 


4.02 


1.76 


2.6 


HIP25473 


HD35715 


Bl 


1 


0.15 


0.16 


5.08 


-0.11 


-0.01 


4.39 


4.22 


13.1 


HIP25477 


HD35730 


B4 


1 


0.10 


0.09 


7.51 


-0.11 


0.00 


4.25 


2.83 


5.1 


HIP25480 


HD35777 


Bl 


1 


0.26 


0.13 


6.96 


-0.15 


0.01 


4.39 


3.45 


9.4 


HIP25493 


HD35762 


B2 


1 


0.24 


0.15 


7.08 


-0.13 


0.05 


4.36 


3.34 


8.6 


HIP25496 


HD35792 


B3 


1 


0.15 


0.10 


7.49 


-0.15 


0.00 


4.27 


2.91 


6.4 


HIP25507 


HD35773 


AO 


2 


0.07 


0.29 


9.75 


-0.01 


-0.06 


3.98 


1.17 


2.2 


HIP25511 


HD35790 


B9 


1 


0.31 


0.15 


9.14 


-0.01 


0.00 


4.00 


1.57 


2.4 


HIP25533 


HD35834 


B8 


1 


0.21 


0.07 


7.64 


-0.03 


0.00 


4.09 


2.31 


3.7 


HIP25552 


HD35882 


B6 


1 


0.14 


0.06 


7.87 


-0.05 


0.04 


4.13 


2.34 


3.9 


HIP25557 


HD35899 


B4 


1 


0.06 


0.08 


7.78 


-0.08 


-0.05 


4.22 


2.63 


5.0 


HIP25567 


HD35881 


B7 


1 


0.10 


0.06 


7.93 


-0.10 


-0.03 


4.13 


2.32 


3.8 


HIP25582 


HD35912 


B2 


1 


0.16 


0.10 


6.74 


-0.09 


-0.04 


4.35 


3.41 


8.5 


HIP25591 


HD244042 


A6 


2 


0.01 


0.22 


9.02 


0.17 


0.03 


3.92 


1.23 


1.9 


HIP25592 


HD35926 


B8 


1 


0.02 


0.08 


8.41 


0.03 


-0.11 


4.07 


1.93 


3.0 


HIP25594 


HD35948 


Al 


2 


0.06 


0.20 


8.24 


0.04 


0.01 


3.97 


1.74 


2.6 


HIP25595 


HD35911 


Fl 


2 


0.03 


0.18 


8.35 


0.15 


0.09 


3.85 


1.37 


2.1 



-8- 



Table 1 — Continued 



Hipparcos 


Name 


SpT 


Error 


A v 


<t(A v ) 


J 


J-H 


H-K S 


log(T off ) 


log(L/L ) 


M/M 


HIP25600 


HD35957 


B8 


1 


0.06 


0.08 


8.65 


-0.03 


-0.02 


4.08 


1.90 


2.9 


HIP25648 


HD36013 


B4 


1 


0.03 


0.08 


7.19 


-0.10 


-0.02 


4.23 


2.88 


5.3 


HIP25655 1 


V1372 Ori 


B6 


1 


0.18 


0.06 


7.44 


-0.06 


0.12 


4.17 


2.71 


4.6 


HIP25725 


HD36115 


B8 


1 


0.34 


0.08 


8.06 


-0.01 


0.01 


4.09 


2.15 


3.4 


HIP25751 


HD36166 


Bl 


1 


0.18 


0.14 


6.17 


-0.14 


-0.02 


4.39 


3.77 


10.0 


HIP25752 


HD36165 


B8 


1 


0.00 


0.09 


8.29 


-0.11 


-0.03 


4.09 


2.05 


3.1 


HIP25762 


HD36219 


B8 


1 


0.12 


0.07 


7.74 


-0.09 


0.02 


4.08 


2.26 


3.7 


HIP25828 


HD36311 


A2 


2 


0.10 


0.23 


8.68 


-0.03 


0.04 


3.96 


1.66 


2.5 


HIP25831 


HD244459 


A8 


2 


0.14 


0.32 


9.64 


0.04 


0.05 


3.88 


0.98 


1.7 


HIP25850 


HD36340 


Bl 


1 


0.35 


0.13 


8.28 


-0.13 


-0.03 


4.40 


2.97 




HIP25861 


HD36351 


B2 


1 


0.15 


0.15 


5.82 


-0.14 


-0.02 


4.35 


3.78 


9.0 


HIP25881 


HD36392 


B3 


1 


0.16 


0.12 


7.76 


-0.13 


-0.05 


4.26 


2.75 


5.9 


HIP25897 


HD36429 


B6 


1 


0.01 


0.06 


7.74 


-0.08 


0.00 


4.14 


2.40 


4.0 


HIP25979 


HD36549 


B9 


1 


0.00 


0.13 


8.70 


-0.03 


-0.01 


4.02 


1.70 


2.6 


HIP26024 


HD36627 


B6 


1 


0.10 


0.06 


7.78 


-0.08 


0.02 


4.16 


2.48 


4.2 


HIP26045 


HD36645 


B9 


1 


0.15 


0.14 


8.58 


-0.04 


0.06 


4.01 


1.74 


2.6 


HIP26055 


HD36654 


AO 


1 


0.19 


0.16 


9.07 


-0.00 


0.04 


4.00 


1.57 


2.4 


HIP26098 


HD36741 


Bl 


1 


0.23 


0.12 


7.00 


-0.13 


0.03 


4.39 


3.45 


9.3 


HIP26143 


HD36810 


B9 


1 


0.08 


0.13 


8.67 


-0.02 


0.02 


4.00 


1.71 


2.6 


HIP26331 


HD245519 


A6 


2 


0.23 


0.23 


9.31 


0.07 


0.01 


3.91 


1.26 


1.9 


HIP26353 


HD288063 


F4 


2 


0.00 


0.21 


8.24 


0.11 


0.06 


3.82 


1.46 


2.5 


HIP26467 


HD288112 


F3 


2 


0.00 


0.18 


8.59 


0.10 


0.09 


3.83 


1.29 


2.2 


HIP26476 1 


HD37330 


B6 


1 


0.13 


0.06 


7.63 


-0.04 


-0.01 


4.13 


2.47 


4.1 


HIP26481 1 


HD37342 


B6 


1 


0.00 


0.06 


8.26 


-0.08 


-0.03 


4.15 


2.23 


3.7 


HIP26637 


HD37592 


AO 


1 


0.00 


0.13 


8.38 


-0.07 


0.01 


4.00 


1.72 


2.7 


HIP26687 


HD37659 


AO 


2 


0.31 


0.20 


8.63 


-0.02 


0.06 


3.98 


1.65 


2.5 


Orion OBlbc 


HIP23470 


HD32394 


Fl 


2 


0.07 


0.20 


8.12 


0.15 


0.06 


3.84 


1.71 


2.9 


HIP24117 


HD33547 


B9 


1 


0.05 


0.13 


8.49 


-0.06 


-0.03 


4.04 


2.09 


3.0 


HIP24458 


HD34120 


B8 


1 


0.69 


0.15 


9.12 


0.01 


0.07 


4.05 


1.97 


3.1 


HIP24466 


HD34164 


B9 


2 


0.56 


0.21 


9.18 


0.02 


0.13 


4.02 


1.84 


2.7 


HIP24556 


HD34271 


A2 


4 


0.56 


0.36 


9.12 


0.05 


0.04 


3.95 


1.68 


2.6 


HIP24596 


HD34342 


B8 


3 


0.57 


0.26 


8.62 


0.02 


0.05 


4.08 


2.20 


3.5 


HIP24701 


HD34523 


B9 


2 


0.42 


0.20 


9.28 


0.05 


0.04 


4.01 


1.74 


2.6 


HIP24752 


HD293988 


F6 


2 


0.22 


0.24 


9.10 


0.20 


0.04 


3.80 


1.34 


2.3 


HIP24891 


HD34835 


B7 


1 


0.18 


0.10 


8.23 


-0.05 


0.02 


4.11 


2.41 


4.0 


HIP24930 


HD34890 


B9 


1 


0.47 


0.16 


8.42 


0.21 


0.19 


4.03 


2.04 


2.9 


HIP24936 


HD34889 


B9 


1 


0.01 


0.16 


8.78 


-0.09 


0.04 


4.02 


1.91 


2.8 


HIP25427 


HD35658 


A3 


2 


0.07 


0.21 


8.67 


0.01 


0.11 


3.94 


1.71 


2.6 


HIP25457 


HD294145 


FO 


3 


0.15 


0.24 


9.39 


0.13 


0.03 


3.86 


1.31 


2.0 


HIP25548 


HD35867 


B9 


1 


0.03 


0.15 


8.24 


-0.05 


0.04 


4.04 


2.19 


3.2 


HIP25643 


HD36032 


B9 


1 


0.11 


0.16 


9.16 


-0.05 


0.02 


4.03 


1.80 


2.7 


HIP25664 


HD36046 


B8 


1 


0.00 


0.12 


8.17 


-0.01 


-0.03 


4.08 


2.32 


3.8 
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Table 1 — Continued 



Hipparcos 


Name 


SpT 


Error 


Av 


<r(Av) 


J 


J-H 


H-K s 


log(T cff ) 


log(L/L ) 


M/M e 


hLlP25o91 


TTr\oj?i on 

HDobl2U 


B9 


1 


0.08 


0.15 


8.03 


-0.06 


0.00 


4.03 


2.28 


3.5 


TTT TOO c: 77fl 

H1F2577U 


TTT\ o /j o O 1 

HUob2o4 


B9 


1 


0.03 


0.14 


8.78 


-0.05 


-0.03 


4.04 


2.00 


2.9 


TTT T~l O r Ofl/I 


TTT~\ 1 ij o r\ .1 

HDobo24 


B8 


2 


0.50 


0.14 


8.82 


0.04 


-0.04 


4.08 


2.13 


3.3 


TTTTIOCOI O 

HlFzoolo 


HDobol2 


B8 


1 


0.10 


0.10 


8.22 


-0.04 


-0.01 


4.08 


2.31 


3.8 


TTTTIO CT O A n 

hLlF25o49 


HD36363 


F5 


2 


0.26 


0.20 


8.51 


0.22 


0.04 


3.81 


1.56 


2.8 


ttt t~> o tr or o 


HDob412 


Fl 


3 


1.31 


0.24 


7.82 


0.27 


0.14 


3.85 


1.98 


3.6 


ttt n o tr cvn 


TTT\ o O C\ 1 

HDoba94 


Al 


2 


0.20 


0.27 


8.38 


-0.02 


-0.05 


3.97 


2.15 


3.4 


JdlF25954 


ttt~\ i tr ,i n 

HUob54U 


B8 


1 


0.43 


0.12 


7.86 


0.03 


0.02 


4.08 


2.44 


4.1 


tttdo c: ncr r* 

hLJF2595b 


HUob527 


A A 

A4 


3 


0.12 


0.20 


9.16 


0.08 


0.03 


3.93 


1.53 


2.4 


TTT T~l O riTOn 

hLJF259oU 


ttt~\ oj?trni 

HD36591 


Bl 


2 


0.25 


0.18 


5.74 


-0.12 


-0.02 


4.42 


4.28 


13.6 


H1P25992 


HD36617 


AO 


1 


0.14 


0.16 


8.34 


-0.06 


0.08 


3.99 


2.04 


3.0 


TJ TTIO C A 1 O 

JdlF2bU12 


HDobb2o 


B9 


1 


0.07 


0.16 


8.01 


-0.00 


-0.04 


4.02 


2.24 


3.4 


rllFzbUlb 


riJJ-Ul yoyO 


r>9 


1 


0.00 


1.53 


8.52 


0.02 


0.03 


A nn 
4.00 


1.93 


2.8 


H1P26020 


HD36646 


B3 


1 


0.24 


0.12 


6.72 


-0.12 


0.04 


4.26 


3.42 


7.6 


JdlF2bU21 


TTT~""\ 1 d ft ET 


B8 


3 


0.19 


0.25 


8.59 


0.00 


0.00 


4.09 


2.20 


3.4 


TTTDOfn /I O 

hLlP2bU4o 


TTT\ o /;■ /;■ a 


B9 


1 


0.00 


0.17 


8.20 


-0.10 


0.01 


4.03 


2.20 


3.2 


HlFzoUbo 


HD3bo95 


B2 


2 


0.20 


0.23 


5.75 


-0.06 


-0.05 


4.38 


4.15 


12.5 


TTTTTOr'AOO 

JdlF2bUo2 


ttt~\ o iovnn 
HU^OYUy 


B9 


1 


0.05 


0.16 


8.36 


-0.03 


-0.01 


4.02 


2.09 


3.0 


rllFzblUb 


TJ T~\ Q £; V 7 n 

rlJJob ( /9 


TJz 


2 


0.16 


0.18 


6.58 


-0.05 


-0.07 


4.32 


3.66 


8.5 


TTTnofi on 


HLXjbo27 


B2 


2 


0.18 


0.22 


6.94 


-0.11 


-0.02 


4.34 


3.52 


8.1 


TJ tdoc ion 

JdlF2blo2 


HUJb77b 


B7 


1 


0.14 


0.09 


8.64 


-0.06 


0.03 


4.10 


2.22 


3.6 


TJ T T3 O ^ 1 OC 

rllFzblob 


HJJob7y7 


A 1 
Al 


2 


0.11 


0.49 


8.14 


0.00 


0.06 


3.97 


2.04 


3.0 


TTTDO^I OO 


HD36898 


B7 


1 


0.09 


0.07 


7.29 


-0.12 


0.03 


4.12 


2.80 


4.8 


TTTnoroi n 

hLJF2b21U 


TTT~""\ 1 no CT 

HD36935 


B6 


1 


0.05 


0.08 


7.76 


-0.07 


-0.02 


4.15 


2.71 


4.6 


hLJF2b21o 


HUob954 


B3 


1 


0.24 


0.12 


7.12 


-0.03 


0.01 


4.26 


3.27 


7.0 


rllFzbzlb 


HLMb9y ( 


r>9 


1 


0.06 


0.16 


8.32 


-0.07 


0.01 


4.04 


2.12 


3.0 


rllFzbzoo 


ITTlQ 7fl "1 *7 


BO 


1 


0.49 


0.16 


6.80 


-0.08 


-0.03 


4.48 


4.03 


14.6 


TTTDnr'OO /I 

JdlF2b2o4 


HD3701O 


B4 


1 


0.03 


0.10 


6.48 


-0.09 


-0.02 


4.23 


3.39 


7.4 


hLlP2b257 


TTT\ O 7H A n 

HLM7U4U 


B2 


2 


0.18 


0.19 


6.65 


-0.09 


-0.03 


4.34 


3.57 


8.3 


HIP26263 


HD37055 


B3 


1 


0.18 


0.11 


6.59 


-0.13 


0.00 


4.26 


3.46 


7.7 


HIP26265 


HD37057 


AO 


1 


0.14 


0.16 


9.11 


0.08 


0.03 


4.00 


1.70 


2.6 


HIP26271 


HD37056 


B9 


1 


0.05 


0.13 


8.44 


-0.00 


0.03 


4.05 


2.14 


3.0 


HIP26312 


HD37141 


B9 


1 


0.23 


0.17 


8.40 


-0.05 


0.01 


4.03 


2.13 


3.0 


HIP26319 


HD37149 


B6 


1 


0.10 


0.07 


8.16 


-0.14 


0.00 


4.14 


2.50 


4.2 


HIP26405 


HD37272 


B5 


1 


0.15 


0.09 


8.04 


-0.06 


0.07 


4.21 


2.74 


4.9 


HIP26427 


HD37303 


Bl 


3 


0.14 


0.28 


6.49 


-0.17 


-0.00 


4.40 


3.91 


11.0 


HIP26431 


HD37294 


B8 


1 


0.05 


0.09 


8.47 


-0.11 


0.02 


4.08 


2.22 


3.5 


HIP26439 


HD37321 


B5 


1 


0.15 


0.07 


7.28 


0.03 


0.01 


4.20 


3.02 


5.2 


HIP26442 


HD37334 


B2 


2 


0.22 


0.19 


7.46 


-0.04 


-0.04 


4.36 


3.41 


8.9 


HIP26456 


HD37333 


A4 


3 


0.00 


0.21 


8.41 


-0.07 


0.07 


3.93 


1.86 


2.8 


HIP26464 


HD37332 


B4 


1 


0.10 


0.10 


7.91 


-0.05 


-0.05 


4.23 


2.87 


5.2 


HIP26477 


HD37356 


Bl 


2 


0.68 


0.20 


6.20 


-0.03 


0.01 


4.39 


4.05 


11.8 


HIP26494 


HD37370 


B7 


1 


0.28 


0.08 


7.47 


-0.07 


0.03 


4.13 


2.78 


4.7 


HIP26500 1 


HD37371 


A2 


2 


0.23 


0.22 


8.04 


0.15 


0.35 


3.95 


1.95 


2.9 


HIP26508 


HD37397 


B2 


3 


0.18 


0.26 


7.16 


-0.06 


-0.03 


4.32 


3.43 


7.8 



-10- 



Table 1 — Continued 



Hipparcos 


Name 


SpT 


Error 


A v 


<t(A v ) 


J 


J-H 


H-K s 


log(T cff ) 


log(L/L ) 


M/M e 


TTT T~> O C C n/" 1 

HlFzbozb 


JriDo74z7 


B8 


1 


0.19 


0.12 


8.70 


-0.00 


-0.01 


4.07 


2.15 


3.4 


hLlFZbool 


TT T~\ Q (-T n O T\ 

HJJo74boD 


B2 


2 


0.12 


0.21 


7.12 


-0.10 


-0.04 


4.34 


3.47 


8.0 


TTT T~> o c c r o 


T JT\ c i r 7 Ton 

HD3748U 


B9 


1 


0.16 


0.17 


9.11 


0.03 


0.07 


4.01 


1.76 


2.6 


hllPzb579 


TT T" XOT'CT O fT 


B5 


1 


0.18 


0.07 


8.13 


0.03 


0.01 


4.18 


2.62 


4.5 


rilFzbOol 


HD37526 


Bo 


1 


0.08 


0.09 


7.83 


-0.04 


-0.03 


4.20 


2.81 


A Q 

4.8 


rilFzbb44 


HJJo/591 


rs9 


1 


0.08 


0.15 


8.07 


-0.05 


0.03 


4.03 


2.26 


Q A 

3.4 


HlFzOOOO 


HDo7b4z 


B9 


1 


0.00 


0.19 


8.17 


-0.04 


0.01 


4.02 


2.19 


3.3 


TTTDOr/^O o 

HlFzoooo 


T IT\07C7 A 

HD37o74 


Bl 


2 


0.56 


0.20 


7.72 


-0.04 


-0.03 


4.40 


3.42 


9.7 


hLlFZbbyo 


TTr\<)0 O "1 V T 

HJJz8ol74 


G3 


2 


1.82 


0.16 


6.82 


0.53 


0.19 


3.77 


2.41 




T T T T~> O i" 1 /Tl V 


HD377UU 


B7 


1 


0.09 


0.07 


8.26 


-0.06 


0.01 


4.13 


2.46 


4.1 


TTTriOP71 Q 

HlFzb71o 


TT T"\ O T T A A 

HD37744 


B2 


2 


0.13 


0.19 


6.63 


-0.10 


-0.06 


4.37 


3.76 


9.7 


rilFzb ( lb 


UTi977 A C 


A n 
AU 


1 


0.17 


0.15 


9.12 


n no 
-U.U2 


0.03 


4.00 


1.76 


2.6 


TTT T~> O 7or 

HlFzb7ob 


TT T~\ 977r /;■ 

HD3775o 


Bl 


2 


0.16 


0.18 


5.38 


-0.13 


-0.04 


4.39 


4.32 


13.8 


H1P26742 


T T"Pi Q777I 1 

HD37776 


Bl 


1 


0.34 


0.14 


7.29 


-0.14 


0.01 


4.39 


3.58 


10.0 


HlFzo75z 


TT T~l 070n£' 

HD378UO 


B9 


1 


0.21 


0.18 


7.12 


0.86 


0.85 


4.01 


2.29 


3.6 


H1P26766 


T T T\ 070^7 

HD37807 


B3 


1 


0.25 


0.13 


8.12 


-0.08 


-0.03 


4.27 


2.91 


6.4 


HlFzbolb 


HD37903 


Bl 


2 


1.00 


0.19 


7.37 


-0.05 


0.14 


4.39 


3.52 


10.1 


HlF2bo7U 


T IT\07n ET O 

HD37958 


B9 


2 


0.12 


0.20 


6.64 


-0.04 


0.01 


4.04 


2.83 


5.2 


ttt t~\ o r j A fl o 

HlP2o908 


HD38051 


B2 


1 


1.70 


0.14 


7.65 


-0.00 


0.11 


4.37 


3.48 


9.2 


TT TDOfim A 

HlFzb914 


T IPvO OA1 O 

HJJooUlo 


B8 


1 


0.77 


0.17 


9.14 


0.01 


0.06 


4.06 


1.96 


3.1 


HlF2b9o4 


T tt~\o ono o 

HD38U88 


AU 


1 


0.60 


0.18 


9.16 


0.06 


0.03 


4.00 


1.73 


2.6 


HlFzbyoo 


T T T~\ o o -| on 


A n 

AU 


2 


0.13 


0.26 


8.43 


0.58 


0.69 


3.98 


1.74 


2.6 


H1F270U7 


T TT"\ O O "I c ft 


B7 


1 


1.12 


0.14 


8.20 


0.05 


0.07 


4.10 


2.52 


4.2 


JrilFz7U5b 


T tt\o O O /I n 

HD38Z49 


F2 


3 


0.00 


0.28 


8.26 


0.10 


0.04 


3.84 


1.71 


2.9 


H1FZ7U59 


Vool On 


A < i 

A9 


3 


0.37 


0.27 


7.95 


0.45 


0.66 


3.87 


1.83 


3.0 


UTD071 H1 

HlFz / 1U1 


TT T~\ Q Q Oil 


A n 
AU 


2 


0.16 


0.22 


8.61 


0.01 


-0.00 


3.98 


1.89 


2.8 


T TTT - ) O ^7 1 OO 

HlFz71oo 


T ipio o o on 

HD38389 


A O 

A3 


3 


0.00 


0.26 


9.87 


0.04 


0.07 


3.94 


1.16 


1.9 


JrilF27zZb 


HD385UO 


A t 1 

AU 


2 


0.17 


0.22 


9.43 


-0.03 


0.08 


3.98 


1.60 


2.5 


TTTD070 ET O 

JrllFz7z5o 


T TT\0 O ET /I T 

HD38547 


B9 


2 


0.14 


0.20 


8.19 


0.08 


0.03 


4.04 


2.20 


3.2 


HIP27261 


HD38528 


AO 


1 


0.80 


0.16 


7.13 


0.07 


0.08 


4.00 


2.56 


4.5 


HIP27452 1 


HD38856 


B5 


1 


0.03 


0.08 


7.35 


-0.03 


0.11 


4.18 


2.89 


4.9 


HIP27487 


HD38912 


B9 


1 


0.89 


0.22 


8.88 


0.08 


0.03 


4.02 


1.97 


2.9 


HIP27510 


HD39000 


B8 


1 


0.10 


0.10 


7.66 


-0.07 


-0.01 


4.08 


2.52 


4.2 


HIP27536 


HD39034 


AO 


1 


0.17 


0.19 


9.33 


0.03 


0.00 


4.00 


1.69 


2.6 


HIP27561 


HD39067 


A5 


3 


0.06 


0.23 


8.70 


0.07 


0.00 


3.92 


1.71 


2.6 


HIP27573 


HD39082 


A2 


2 


0.00 


0.27 


7.35 


-0.06 


0.02 


3.96 


2.33 


4.0 


HIP27574 


HD39103 


AO 


1 


0.15 


0.17 


8.96 


-0.06 


0.04 


3.99 


1.76 


2.6 


HIP27580 


HD39161 


A2 


2 


0.10 


0.24 


8.79 


0.06 


0.05 


3.95 


1.74 


2.6 


HIP27645 


HD39254 


B9 


1 


1.18 


0.19 


8.74 


0.14 


0.05 


4.03 


2.06 


2.9 


HIP27744 


HD39401 


A4 


3 


0.20 


0.22 


8.55 


-0.00 


0.06 


3.93 


1.82 


2.8 


HIP27842 1 


HD39557 


B8 


1 


1.57 


0.15 


7.76 


0.13 


0.15 


4.08 


2.52 


4.3 


HIP27929 


HD39777 


Bl 


2 


0.24 


0.17 


6.90 


-0.12 


-0.01 


4.39 


3.72 


9.6 


HIP28056 


HD39953 


AO 


2 


0.31 


0.22 


6.90 


0.01 


0.07 


3.98 


2.58 


4.7 


HIP28109 


HD40067 


Al 


2 


0.10 


0.28 


8.52 


-0.04 


0.06 


3.96 


1.81 


2.7 


HIP28140 


HD40134 


A5 


3 


0.05 


0.23 


8.37 


0.04 


0.01 


3.92 


1.80 


2.7 



- 11 - 



Table 1 — Continued 



Hipparcos 


Name 


SpT 


Error 


Ay 


<t(Av) 


J 


J-H 


H-K S 


log(T cff ) 


log(L/L ) 


M/M 


HIP28158 


HD40145 


F4 


2 


0.00 


0.20 


7.67 


0.07 


0.11 


3.82 


1.91 


3.6 


HIP28285 


HD40429 


B9 


2 


0.16 


0.20 


8.49 


-0.07 


0.01 


4.02 


2.06 


3.0 


HIP28334 


HD40534 


B9 


1 


0.26 


0.14 


8.92 


-0.07 


0.05 


4.05 


1.95 


2.8 


HIP28367 


HD40575 


AO 


1 


0.23 


0.19 


9.43 


0.00 


0.02 


3.99 


1.64 


2.5 


HIP28370 


HD40574 


B7 


1 


0.14 


0.10 


6.66 


-0.08 


0.04 


4.11 


3.00 


5.6 



1 Stars with emission in Ha line (see table 3) 



